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MONO DIAMETER WELLBORE CASING 



Cross Reference To Related Applications 
[0001] The present application claims the benefit of tlie filing dates of: (1) U.S. provisional patent 
application serial no. 60/338^6, attorney docket no. 25791.87, filed on 11/12/2001, (2) U.S. 
provisional patent application serial no. 60/339,013, attorney docket no. 88, filed on 11/12/01 (3) U.S. 
provisional patent application serial no. 60/363,829, attorney docket no. 25791.95, filed on 3/13/2002, 
(4) U.S. provisional patent application serial no. 60/387,961, attorney docket no. 25791.108, filed on 
6/12/2002 the disclosures of which are incorporated herein by reference. 

[0002] The present application is related to the following: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 
09/502350, attwney docket no. 25791 .8.02, filed on 2/10/2000, (4) U.S. patent no. 6,328,113, (5) U.S. 
patent application serial no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. 
patent application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. 
patent application serial no. 09/51 1,941, attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. 
patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. 
patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT 
patent application serial no. PCT/USOO/ 18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (1 1) 
U.S. provisional patent application serial no. 60/162,671, attorney docket no. 25791.27, filed on 
1 1/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, 
filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 
25791.34, filed on 10/12/1999. (14) U.S. provisional patent application serial no. 60/159,039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent application serial no. 
60/159,033, attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application 
serial no. 60/212^59, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent 
application serial no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
pjrpyisional patent applicatwn serial no. 60/221,443, attorney docket no. 25791.45, filed on 7/28/2000, 
(19) U.S. provisional patent application serial no. 60/221,645, attorney docket no. 25791.46, filed on 
7/28/2000, (20) U.S. provisional patent application serial no. 60/233,638, attorney docket no. 25791.47, 
filed on 9/18/2000, (21) U.S. provisional patent application serial no. 60/237^34, attorney docket no. 
25791.48. filed on 10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001, (23) U.S. provisional patent application serial no. 60/262,434, 
attorney docket no. 25791.51, filed on 1/17/2001, (24) U.S, provisional patent application serial no. 
60/259,486, attorney docket no. 25791.52, filed on 1/3/2001, (25) U.S. provisional patent application 
serial no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001, (26) U.S. provisional patent 
application serial no. 60/313,453, attorney docket no. 25791.59, filed on 8/20/2001, (27) U.S. 
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provisional patent application serial no. 60/317,985, attorney docket no. 25791.67, filed on 9/6/200K 
(28) U.S. provisional patent application serial no. 60/318,021, attorney docket no. 25791.58, filed on 
9nf200\, (29) U.S. provisional patent application serial no. 60/3318,386, attorney docket no. 
25791.67.02, filed on 9/10/2001, (30) U.S. provisional patent application serial no. 60/326,886, attorney 
docket no. 25791.60. filed on 10/3/2001, (31) U.S. utility patent application serial no. 09/969,922, 
attorney docket no. 25791.69, filed on 10/3/2001, (32) U.S. provisional patent application serial no. 
60/338,996, attorney docket no. 25791.87, filed on 11/12/2001, (33) U.S. provisional patent application 
serial no. 60/339,013, attorney docket no. 25791.88, filed on 11/12/2001, (34) U.S. utility patent 
application serial no. 10/016,467, attorney docket no. 25791.70, filed on 12/10/2001, (35) U.S. 
provisional patent application serial no. 60/343,674, attorney docket no. 25791.68, filed on 12/27/2001, 
(36) U.S. provisional patent application serial no. 60/346,309, attorney docket no 25791.92, filed on 
1/7/2002, (37) U.S. provisional patent application serial no. 60/357,372, attorney docket no. 25791.71, 
filed on 2/15/2002, (38) U.S. provisional patent application serial no. 60/363,829, attorney docket no. 
25791.95, filed on 3/13/2002, (39) U.S. provisional patent application serial no. 60/372,048, attorney 
docket no. 25791.93, filed on 4/12/2002, (40) U.S. provisional patent application serial no. 60/372,632, 
attorney docket no. 25791.101, filed on 4/15/2002, (41) U.S. provisional patent application serial no. 
60/380,147, attorney docket no. 25791.104, filed on 5/6/2002, (42) U.S. provisional patent application 
serial no. 60/383,917, attorney docket no. 25791.89, filed on 5/29/2002, (43) U.S. provisional patent 
application serial no. 60/387,486; attorney docket no. 25791.107, filed on 6/10/2002, (44) U.S. 
provisional patent application serial no. 60/387,961, attorney docket no. 25791 .108, filed on 6/12/2002, 
(45) U.S. provisional patent application serial no. 60/391,703, attorney docket no. 25791.90, filed on 
6/26/2002, (46) U.S. provisional patent application serial no. 60/397,284, attorney docket no. 
25791.106, filed on 7/19/2002, (47) U.S. provisional patent application serial no. 60/398,061, attorney 
docket no. 25791.110, filed on 7/24/2002, (48) U.S. provisional patent application serial no. 
60/399,240, attorney docket no. 25791.1 11, filed on 7/29/2002, (49) U.S. provisional patent application 
serial no, 60/405,610, attorney docket no. 25791.119, filed on 8/23/2002, (50) U.S. provisional patent 
application serial no. 60/405394, attorney docket no. 25791.120, filed on 8/23/2002, (51) U.S. 
provisional patent application serial no. 60/407,442, attorney docket no. 25791.125, filed on 8/30/2002, 
(52) U.S. provisional patent application serial no. 60/412,542, attorney docket no. 25791.102, filed on 
9/20/2002, (53) U.S. provisional patent application serial no. 60/412,177, attorney docket no. 
25791.1 17, filed on 9/20/2002, (54) U.S. provisional patent application serial no. 60/412,653, attorney 
docket no. 25791.118, filed on 9/20/2002,. (55) U.S. provisional patent application serial no. 
60/412,544, attomq^ docket no. 25791.121, filed on 9/20/2002, (56) U.S. provisional patent application 
serial no. 60/412,187, attorney docket no. 25791.128, filed on 9/20/2002, (57) U.S. provisional patent 
application serial no. 60/412,187, attorney docket no. 25791.127, filed on 9/20/2002, (58) U.S. 
provisional patent application serial no. 60/412,487, attorney docket no. 25791.127, filed on 9/20/2002, 
(58) U.S. provisional patent application serial no. 60/412,487, attorney docket no. 25791.112, filed on 
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9/20/2002, (59) U.S. provisional patent application serial no. 60/412,488, attorney docket no. 
25791.114, filed on 9/20/2002, and (60) U.S. provisional patent application serial no. 60/412,371, 
attorney docket no. 25791.129, filed on 9/20/2002, (61) PCT Patent Application No. 

PCT/US02 , attorney docket no. 25791.87.02, filed on 11/11/02 and (62) PCT Patent 

Application No. PCT/US02 , attorney docket no. 25791. SS.02, filed on 11/11/02 the 

disclosures of which are incorporated herein by reference. 

Background Of The Invention 
[00031 This invention relates generally to oil and gas exploration, and in particular to forming and 
repairing wellbore casings to facilitate oil and gas exploratiwi. 

(0004) Conventionally, when a wellbore is created, a number of casings are installed in the 
borehole to prevent collapse of the borehole wall and to prevent undesired outflow of drilling fluid into 
the formation or inflow of fluid firam the formation into the borehole. The borehole is drilled in 
intervals whereby a casing which is to be installed in a lower borehole interval is lowered through a 
previously installed casing of an upper borehole interval. As a consequence of this procedure the 
casing of the lower interval is of smaller diameter than the casing of the upper interval. Thus, the 
casings are in a nested arrangement with casing diameters decreasing in downward direction. Cement 
annuli are provided between the outer surfaces of the casings and the borehole wall to seal the casings 
from the borehole wall. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upperpart of the wellbore. Such a large borehole diameter involves 
increased costs due to heavy casing handling equipment, large drill bits and increased volumes of 
drilling fluid and drill cuttings. Moreover, increased drilling rig time is involved due to required 
cement pumping, cement hardening, required equipment changes due to large variations in hole 
diameters drilled in the course of the well, and the large volume of cuttings drilled and removed. 
[00051 The present invention is directed to overcoming one or more of the limitations of the 
existing procedures for forming and/or repairing wellbore casings. 

Summary of the Invention 
[OOlOl According to one aspect of the present invention, an apparatus for radially expanding and 
plastically deforming an expandable tubular member is provided that includes a float shoe adapted to 
mate with an end of the expandable tubular member, an adjustable expansion mandrel coupled to the 
float shoe adapted to be controUably expanded to a larger outside dimensran for radial expansion of the 
expandable tubular member or collapsed to a smaller outside dimension, an actuator coupled to the 
adjustable expansion mandrel adapted to controllably displace the adjustable expansion mandrel 
relative to the expandable tubular member, a locking device coupled to the actuator adapted to 
controllably engage ttie expandable tubular member, and a support member coupled to the locking 
device. 

(00111 According to another aspect of the present invention, a method for radially expanding and 
plastically deforming an expandable tubular member within a borehole is provided that includes 
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positioning an adjustable expansion mandrel within the expandable tubular member, supporting the 
expandable tubular member and the adjustable expansion mandrel within the borehole, lowering the 
adjustable expansion mandrel out of tlie expandable tubular member, increasing tlie outside dimension 
of the adjustable expansion mandrel, and displacing the adjustable expansion mandrel upwardly relative 
to the expandable tubular member n times to radially expand and plastically deform n portions of the 
expandable tubular member. 

[0012] According to another aspect of the present invention, a method for forming a mono 
diameter wcllbore casing is provided that includes positioning an adjustable expansion mandrel within a 
first expandable tubular member, supporting the first expandable tubular member and the adjustable 
expansion mandrel within a borehole, lowering the adjustable expansion mandrel out of the first 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, 
displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular member 
m times to radially expand and plastically deform m portions of the first expandable tubular member 
within the borehole, positioning the adjustable expansion mandrel within a second expandable tubular 
member, supporting the second expandable tubular member and the adjustable expansion mandrel 
within the borehole in overlapping relation to the first expandable tubular member, lowering the 
adjustable expansion mandrel out of the second expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, and displacing the adjustable expansion mandrel 
upwardly relative to the second expandable tubular member n times to radially expand and plastically 
deform n portions of the second expandable tubular member within the borehole. 
[00131 According to another aspect of the present invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided that includes a float shoe adapted 
to mate with an end of the expandable tubular member, an adjustable expansion mandrel coupled to the 
float shoe adapted to be controUably expanded to a larger outside dimension for radial expansion of the 
expandable tubular member or collapsed to a smaller outside dimension, an actuator coupled to the 
adjustable expansion mandrel adapted to controllably displace the adjustable expansion mandrel 
relative to the expandable tubular member, a locking device coupled to the actuator adapted to 
controllably engage the expandable tubular member, a support member coupled to the locking device, 
and a sealing member for sealingly engaging the expandable tubular member adapted to defme a 
pressure chamber above the adjustable expansion mandrel during radial expansion of the expandable 
tubular member. 

[00141 According to another aspect of the present invention, a method for radially expanding and 
plastically deforming an expandable tubular member within a borehole is provided that includes 
positioning an adjustable expansion mandrel within the expandable tubular member, supporting the 
expandable tubular member and the adjustable expansion mandrel within the borehole, lowering the 
adjustable expansion mandrel out of the expandable tubular member, increasing the outside dimension 
of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to 
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the expandable tubular member n times to radially expand and plastically deform n portions of the 
expandable tubular member within the borehole, and pressurizing an interior region of the expandable 
tubular member above the adjustable expansion mandrel during the radial expansion and plastic 
deformation of the expandable tubular member within die.borehole. 

|0015| According to another aspect of the presem invention, a method for forming a mono 
diameter wellbore casing is provided that includes positioning an adjustable expansion mandrel widiin a 
first expandable tubular member, supporting the first expandable tubular member and the adjustable 
expansion mandrel within a borehole, lowering the adjustable expansion mandrel out of the first 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, 
displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular member 
m times to radially expand and plastically defonm m portions of the first expandable tubular member 
within the boi^ole, pressurizing an interior region of the first expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic deformation of the first 
expandable tubular member within the borehole, positioning the adjustable expansion mandrel within a 
second expandable tubular member, supporting the second expandable tubular member and the 
adjustable expansion mandrel within the borehole in overiapping relation to the first expandable tubular 
member, lowering the adjustable expansion mandrel out of the second expandable tubular member, 
increasing the outside dimension of the adjustable expansion mandrel, displacing the adjustable 
expansion mandrel upwardly relative to the second expandable tubular member n times to radially 
expand and plastically deform n portions of die second expandable tubular member within the borehole, 
and pressurizing an interior region of the second expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the second expandable 
tubular member within the borehole. 

|0016| According to another aspect of the present invention, an apparams for drilling a borehole 
within a subterranean formation and then radially expanding and plastically deforming an expandable 
tubular member witilin die drilled borehole is provided that includes a float shoe adapted to mate witii 
an end of the expandable tubular member, a drilling member coupled to the float shoe adapted to drill 
die borehole, an adjustable expansion mandrel coupled to the float shoe adapted to be controUably 
expanded to a larger outside dimension for radial wcpansion of die expandable tubular member or 
collapsed to a smaller outsicte dimension, an actuator coupled to the adjustable expansion mandrel 
adapted to controllably displace the adjustable expansion mandrel relative to tiic expandable tubular 
member, a locking device coupled to tiie actuator adapted to controllably engage the expandable tubular 
member, and a support member coupled to the locking device. 

[00171 . According to another aspect of tiie present invention, a meUiod for drilling a borehole 
witilin a subterranean formation and tiien radially expanding and plastically deforming an expandable 
tubular member witilin tiie drilled borehole is provided that include positioning an adjustable expansion 
mandrel within tiie expandable tubular member, coupling a drilling member to an end of the expandable 
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tubular member, drilling the borehole using the drilling member, positioning the adjustable expansion 
mandrel and the expandable tubular member within the drilled borehole, lowering the adjustable 
expansion mandrel out of the expandable tubular member, increasing the outside dimension of the 
adjustable expansion mandrel, and displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular member n times to radially expand and plastically deform n portions of the 
expandable tubular member witfiin the drilled borehole. 

10018] According to another aspect of the present invention, a method for forming a mono 
diameter wcllbore casing within a borehole is provided that includes positioning an adjustable 
expansion mandrel within a first expandable tubular member, coupling a drilling member to an end of 
the first expandable tubular member, drilling a first section of the borehole using the drilling member, 
supporting the first expandable tubular member and the adjustable expansion mandrel within the drilled 
first section of the borehole, lowering the adjustable expansion mandrel out of the first expandable 
tubular member, increasing the outside dimension of the adjustable expansion mandrel, displacing the 
adjustable expansion mandrel upwardly relative to the first expandable tubular member m times to 
radially expand and plastically deform m portions of the first expandable tubular member within the 
drilled first section of the borehole, positioning the adjustable expansion mandrel within a second 
expandable tubular member, coupling the drilling member to an end of the second expandable tubular 
member, drilling a second section of the borehole using the drilling member, supporting the second 
expandable tubular member and the adjustable expansion mandrel within die borehole in overiapping 
relation to the first expandable tubular member within the second drilled section of the borehole, 
lowering the adjustable expansion mandrel out of the second expandable tubular member, increasing • 
the ouuide dimension of the adjustable expansion mandrel, and displacing the adjustable expansion 
mandrel upwardly relative to the second expandable tubular member n times to radially expand and 
plastically deform n portions of the second expandable tubular member within the drilled second 
section of the borehole. 

(0019J According to another aspect of the present invention, an apparatus for drilling a borehole 
within a subterranean formation and then radially expanding and plasdcaUy deforming an expandable 
tubular member within the drilled borehole is provided that includes a float shoe adapted to mate with 
an end of the expandable tubular member, a drilling member coupled to the float shoe adapted to drill 
the borehole, an adjustable expansion mandrel coupled to die float shoe adapted to be controllably 
expanded to a larger outside dimension for radial expansion of the expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to the adjustable expansion mandrel 
adapted to controllably displace the adjustable expansion mandrel relative to the expandable tubular 
member, a locking device coupled to die acmator adapted to controllably engage Uie expandable tubular 
member, a support member coupled to the locking device, and a sealing member for sealing engaging 
the expandable tubular member adapted to define a pressure chamber above the adjustable expansion 
mandrel during the radial expansion of the expandable tubular member. 
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[00201 According to another aspect of the present invention, a method for drilling a borehole 
within a subterranean formation and then radially expanding and plastically deforming an expandable 
tubular member within the drilled borehole is provided that includes positioning an adjustable 
expansion mandrel witliin the expandable tubular member, coupling a drilling member to an end of the 
expandable tubular member, drilling the borehole using the drilling member, positioning the adjustable 
expansion mandrel and the expandable tubular member within the drilled borehole, lowering the 
adjustable expansion mandrel out of the expandable tubular member, increasing the outside dimension 
of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to 
the expandable tubular member n times to radially expand and plastically deform n portions of the 
expandable tubular member within the drilled borehole, and pressuring an interior portion of the 
expandable tubular member above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the expandable tubular member within the drilled borehole. 
100211 According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing within a borehole is provided that includes positioning an adjustable 
expansion mandrel within a first expandable tubular member, coupling a drilling member to an end of 
the first expandable tubular member, drilling a first section of the borehole using the drilling member, 
supporting the first expandable tubular member and the adjustable expansion mandrel within the drilled 
first section of the borehole, lowering the adjustable expansion mandrel out of the fiist expandable 
tubular member, increasing the outside dimension of the adjustable expansion mandrel, displacing the 
adjustable expansion mandrel upwardly relative to the first expandable tubular member m times to 
radially expand and plastically deform m portions of the first expandable tubular member within the 
drilled first section of the borehole, pressuring an interior portion of the first expandable tubular 
member above the adjustable expansion mandrel during the radial expansion and plastic xieformation of 
the first expandable tubular member within the first drilled section of the borehole, positioning the 
adjustable expansion mandrel within a second expandable tubular member, coupling the drilling 
member to an end of the second expandable tubular member, drilling a second section of the borehole 
using the drilling member, supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping relation to the first expandable tubular member 
within the second drilled section of the borehole, lowering the adjustable expansion mandrel out of the 
second expandable tubular member, increasing the outside dimension of the adjustable expansion 
mandrel, displacing the adjustable expansion mandrel upwardly relative to the second expandable 
tubular member n times to radially expand and plastically deform n portions of the second expandable 
tubular member within the drilled second section of the borehole, and pressuring an interior portion of 
the second expandable tubular member above the adjustable expansion mandrel during the radial 
expansion and plastic defomiation of the second expandable tubular member within the drilled second 
section of the borehole. 
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[00221 According to another aspect of the present invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided that includes a float shoe adapted 
to mate with an end of the expandable tubular member, a first adjustable expansion mandrel coupled to 
the float shoe adapted to be controUably expanded to a first larger outside dimension for radial 
expansion of the expandable tubular member or collapsed to a first smaller outside dimension, a second 
adjustable expansion mandrel coupled to the first adjustable expansion mandrel adapted to be 
controUably expanded to a second larger outside dimension for radial expansion of the expandable 
tubular member or collapsed to a second smaller outside dimension, an actuator coupled to the first and 
second adjustable expansion mandrels adapted to controUably displace the first and second adjustable 
expansion mandrels relative to the expandable tubular member, a locking device coupled to the actuator 
adapted to controUably engage the expandable tubular member, and a support member coupled to the 
locking device. The first larger outside dimension of tlie first adjustable expansion mandrel is larger 
than the second larger outside dimension of the second adjustable expansion mandrel. 
[0023) According to another aspect of the present invention, a method for radially expanding and 
plastically deforming an expandable tubular member within a borehole is provided that includes 
positioning first and second adjustable expansion mandrels within the expandable tubular member, 
supporting the expandable tubular member and the first and second adjustable expansion mandrels 
witliin the borehole, lowering the first adjustable expansion mandrel out of the expandable tubular 
member, increasing the outside dimension of the fu-st adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the expandable tubular member to radially expand 
and plastically deform a lower portion of the expandable tubular member, displacing theTirst adjustable 
expansion mandrel and the second adjustable expansion mandrel downwardly relative to the 
expandable tubular member, decreasing the outside dimension of the first adjustable expansion mandrel 
and increasing the outside dimension of the second adjustable expansion mandrel, and displacing the 
second adjustable expansion mandrel upwardly relative to the expandable tubular member to radially 
expand and plastically deform portions of the expandable tubular member above the lower portion of 
the expandable tubular member. The outside dimension of the first adjustable expansion mandrel is 
greater than the outside dimension of the second adjustable expansion mandrel. 
[00241 According to another aspect of the presoit invention, a method for forming a mono 
diameter weUbore casing is provided that includes positiwiing first and second adjustable expansion 
mandrels within a first expandable tubular member, supporting the first expandable tubular member and 
the first and second adjustable expansion mandrels within a borehole, lowering the first adjustable 
expansion mandrel out of the first expandable tubular member, increasing the outside dimension of the 
first adjustable expansion mandrel, displacing the first adjustable expansion mandrel upwardly relative 
to the first expandable tubular member to radially expand and plastically deform a lower portion of the 
first expandable tubular member, displacing the first adjustable expansion mandrel and the second 
adjustable expansion mandrel downwardly relative to the furst e3q>andable tubular member, decreasing 
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the outside dimension of the first adjustable expansion mandrel and increasing the outside dimension of 
the second adjustable expansion mandrel, displacing the second adjustable expansion mandrel upwardly 
relative to the first expandable tubular member to radially expand and plastically deform portions of the 
first expandable tubular member above the lower portion of the expandable tubular member, 
positioning first and second adjustable expansion mandrels within a second expandable tubular 
member, supporting the first expandable tubular member and the first and second adjustable expansion 
mandrels within the borehole in overlapping relation to the first expandable tubular member, lowering 
the first adjustable expansion mandrel out of the second expandable tubular member, increasing the 
outside diinension of the first adjustable expansion mandrel, displacing the first adjustable expansion 
mandrel upwardly relative to the second expandable tubular member to radially expand and plastically 
deform a lower portion of the second expandable tubular member, displacing the first adjustable 
expansion mandrel and the second adjustable expansion mandrel downwardly relative to the second 
expandable tubular member, decreasingthe outside dimension of the first adjustable expansion mandrel 
and increasing the outside dimension of the second adjustable expansion mandrel, and displacing the 
second adjustable expansion mandrel upwardly relative to the second expandable tubular member to 
radially expand and plastically deform portions of the second expandable tubular member above the 
lovirer portion of the second expandable tubular member. The outside dimension of the first adjustable 
expansion mandrel is greater than the outside dimension of the second adjustable expansion mandrel. 
[00251 According to another aspect of die present invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided that includes a float shoe adapted 
to mate with an end of the expandable tubular member, a first adjustable expansion mandrel coupled to 
the float shoe adapted to be controllably expanded to a first larger outside dimension for radial 
expansion of the expandable mbular member or collapsed to a first smaller outside dimension, a second 
adjustable expansion mandrel coupled to the first adjustable expansion mandrel adapted to be 
controllably expanded to a second larger outside dimension for radial expansion of the expandable 
tubular member or collapsed to a second smaller outside dimension, an actuator coupled to die first and 
second adjustable expansion mandrels adapted to controllably displace the first and second adjustable 
expansion mandrels relative to the expandable tubular member, a locking device coupled to the actuator 
adapted to controllably engage the expandable tubular member, a support member coupled to the 
locking device, and a sealing member for sealingly engaging the expandable tubular adapted to define a 
pressure chamber above the fiist and second adjustable expansion mandrels during the radial expansion 
of the expandable tubular member. The fust larger outside dimension of die first adjustable expansion 
mandrel is larger than the second larger outside dimension of the second adjustable expansion mandrel . 
[00261 According to another aspect of the present invention, a mediod for radially expanding and 
plastically deforming an expandable tubular member within a borehole is provided that includes 
positioning first and second adjustable expansion mandrels within the expandable tubular member, 
supporting die expandable tubular member and the fu^ and second adjustable expansion mandrels 
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within the borehole, lowering the first adjustable expansion mandrel out of the expandable tubular 
member, increasing the outside dimension of the first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the expandable tubular member to radially expand 
and plastically deform a lower portion of the expandable tubular member, pressurizing an interior 
region of the expandable tubular member above the first adjustable expansion mandrel during the radial 
expansion of the lower portion of the expandable tubular member by the first adjustable expansion 
mandrel, displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 
downwardly relative to the expandable tubular member, decreasing the outside dimension of the first 
adjustable expansion mandrel and increasing the outside dimension of the second adjustable expansion 
mandrel, displacing the second adjustable expansion mandrel upwardly relative to the expandable 
tubular member to radially expand and plastically deform portions of the expandable tubular member 
above the lower portion of the expandable tubular member, and pressurizing an interior region of the 
expandable tubular member above the second adjustable expansion mandrel during the radial expansion 
of the portions of the expandable tubular member above the lower portion of the expandable tubular 
member by the second adjustable expansion mandrel. The outside dimension of the first adjustable 
expansion mandrel is greater than the outside dimension of the second adjustable expansion mandrel. 
10027) According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing is provided that includes positioning first and second adjustable expansion 
mandrels within a first expandable tubular member, supporting the first expandable tubular member and 
the first and second adjustable expansion mandrels within a borehole, lowering the first adjustable 
expansion mandrel out of the first expandable tubular member, increasing the outside dimension of the 
first adjustable expansion mandrel, displacing the first adjustable expansion mandrel upwardly relative 
to the first expandable tubular member to radially expand and plastically deform a lower i«rtion of the 
first expandable tubular member, pressurizing an interior region of the first expandable tubular member 
above the first adjustable expansion mandrel during the radial expansion of the lower portion of the first 
expandable tubular member by tlie first adjustable expansion mandrel, displacing the first adjustable 
expansion mandrel and the second adjustable expansion mandrel downwardly relative to the first 
expandable-tubular member, decreasing the outside dimension of the first adjustable expansion mandrel 
and increasing the outside dimension of the second adjustable expansion mandrel, displacing the second 
adjustable expansion mandrel upwardly relative to the first expandable tubular member to radially 
expand and plastically deform portions of the first expandable tubular member above the lower portion 
of the expandable tubular meihber, pressurizing an interior region of the first expandable tubular 
member above the second adjustable expansion mandrel during the radial expansion of the portions of 
the first expandable tubular member above the lower portion of the first expandable tubular member by 
the second adjustable expansion mandrel, positioning first and second adjustable expansion mandrels 
within a second expandable tubular member, supporting the first expandable tubular member and the 
first and second adjustable expansion mandrels within the borehole in overiapping relation to the first 
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expandable tubular member, lowering the first adjustable expansion mandrel out of the second 
expandable tubular member, increasing the outside dimension of the first adjustable expansion mandrel, 
displacing the first adjustable expansion mandrel upwardly relative to the second expandable tubular 
member to radially expand and plastically deform a lower portion of the second expandable tubular 
member, pressurizing an interior region of the second expandable tubular member above the first 
adjustable expansion mandrel during the radial expansion of the lower portion of the second expandable 
tubular member by the first adjustable expansion mandrel, displacing the first adjustable expansion 
mandrel and the second adjustable expansion mandrel downwardly relative to the second expandable 
tubular member, decreasing the outside dimension of the first adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable expansion mandrel, displacing the second 
adjustable expansion mandrel upwanlly relative to the second expandable tubular member to radially 
expand and plastically deform portions of the second expandable tubular member above the lower 
portion of the second expandable tubular member, and pressurizing an interior region of the second 
expandable tubular member above the second adjustable expansion mandrel during the radial expansion 
of the portions of the second expandable tubular member above the lower portion of the second 
expandable tubular member by the second adjustable expansion mandrel. The outside dimension of the 
first adjustable expansion mandrel is greater than the outside dimension of the second adjustable 
expansion mandrel. 

[0028] According to another aspect of the present invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided that includes a support member, a 
locking device coupled to the support member and releasably coupled to the expandable tubular 
member, an adjustable expansion mandrel adapted to be controllably expanded to a larger outside 
dimension for radial expansion and plastic deformation of the expandable tubular member or collapsed 
to a smaller outside dimension; and an actuator coupled to the locking member and the adjustable 
expansion mandrel adapted to displace the adjustable expansion mandrel upwardly through the 
expandable tubular member to radially expand and plastically defonn the expandable tubular member. 
[00291 According to another aspect of the present invemion, a method for radially expanding and 
plastically deforming an expandable tubular member within a borehole is provided that includes 
supporting the expandable tubular member, an hydraulic actuator, and an adjustable expansion mandrel 
within the borehole, increasing the size of the adjustable expansion mandrel, displacing the adjustable 
expansion mandrel upwardly relative to the expandable tubular member using the hydraulic actuator to 
radially expand and plastically defonn a portion of the expandable tubular member. 
(0030) According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing within a borehole that includes a preexisting wellbore casing is provided that 
includes supporting the expandable tubular member, an hydraulic actuator, and an adjustable expansion 
mandrel within the borehole, increasing the sire of the adjustable expansion mandrel, displacing the 
adjustable expansion mandrel upwardly relative to tiie expandable tubular member using the hydraulic 
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actuator to radially expand and plastically defomv a portion of the expandable tubular member, and 
displacing the adjustable expansion mandrel upwardly relative to the expandable tubular member to 
radially expand and plastically deform the remaining portion of the expandable tubular member and a 
portion of the preexisting wellbore casing that overlaps with an end of the remaining portion of the 
expandable tubular member. 

Brief Description of the Drawings 
10031] Fig. 1 is a fragmentary cross-sectional illustration of the placement of an embodiment of an 
apparatus for radially expanding and plastically deforming a tubular member within a preexisting 
structure. 

[00321 Fig. 2 is a fragmentary cross-sectional illustration of apparatus of Fig. 1 after displacing the 
adjustable expansion mandrel and the float shoe downwardly out of the end of the expandable tubular 
member. 

[00331 Fig. 3 is a fragmentary cross-sectional illustration of the apparatus of Fig. 2 after expanding 
the adjustable expansion mandrel. 

[00341 Fig. 4 is a fragmentary cross-sectional illustration of the apparatus of Fig. 3 after displacing 
the adjustable expansion mandrel upwardly to radially expand and plastically deform the expandable 
tubular member. 

(00351 Fig. 5 is a fragmentary cross-sectional illustration of the apparatus of Fig. 4 after displacing 
the actuator, locking device, and tubular support member upwardly relative to the adjustable expansion 
mandrel and the expandable tubular member. 

(00361 Fig. 6 is a fragmentary cross-sectional illustration of the apparatus of Fig. 5 after displacing 
the adjustable expansion mandrel upwardly to radially expand and plastically deform the expandable 
tubular member. 

[00371 Fig. 6a is a fragmentary cross-sectional illustration of the apparatus of Fig. 6 that include 
one or more cup seals positioned above the adjustable expansion mandrel for defining an annular 
pressure chamber above the adjustable expansion mandrel. 

[00381 Fig. 7 is a fragmentary cross-sectional illustration of the placement of an embodiment of an 
apparatus for drilling a borehole and radially expanding and plastically deforming a tubular member 
within the drilled borehole. 

(00391 Fig. 8 is a fragmentary cross-sectional illustration of the apparatus of Fig. 7 after pivoting 
the drilling elements of the drilling member radially inwardly. 

(00401 Fig- 9 is a fragmentaiy cross-sectional illustration of apparatus of Fig. 8 after displacing the 
adjustable expansion mandrel and driUing member dov^mwardly out of the end of the expandable 
tubular member. 

(00411 Fig. 1 0 is a fragmentaiy cross-sectional illustration of the apparatus of Fig. 9 after 
expanding the adjustable expansion mandrel. 
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(00551 Figs- 24a-24k are fragmentary cross sectional illustrations of the placement of an 
exemplary embodiment of an apparatus for radially expanding and plastically deforming a tubular 
member within a wellbore that traverses a subterranean formation. 

[0056] Fig. 25a-25f are fragmentary cross sectional and perspective illustrations of the expansion 
cone assembly of the apparatus of Figs. 24a-24k. 

[0057] Fig. 25g is a perspective illustration of a float shoe locking dog. 

|0058] Fig. 25h is a fragmentary cross sectional illustration of the design and operation of the 

casing gripper locking dogs. 

10059] Figs. 26a-26k are fragmentary cross sectional illustrations of the apparatus of Figs. 24a-24k 
after expanding the expansion cone assembly. 

10060] Figs. 27a-27b are a fragmentary cross sectional and perspective illustrations of the 
expansion cone assembly of the apparatus of Figs. 26a-26k. 

10061) Figs. 28a-28j are fragmentary cross sectional illustrations of the apparatus of Figs. 26a-26k 
during the upward displacement of the expansion cone assembly by the actuators to radially expand and 
plastically deform a portion of the casing. 

100621 Figs. 29a-29m are fragmentary cross sectional illustrations of the apparatus of Figs. 28a.28j 
after the collapse of the expansion cone assembly. 

[00631 Fig- 30a-30c are fragmentary cross sectional illustrations of the process for collapsing the 
expansion cone assembly of the apparatus of Figs. 29a-29m. 

[00641 Figs. 3 1 a.3 1 n are fragmentary cross sectional illustrations of the apparatus of Figs. 29a- 
29m after the plastic deformation and radial expansion of the sealing sleeve and the disengagement of 
the casing from the locking dogs of the casing lock assembly. 

[00651 Fig$. 32a-32k are fragmentary cross sectional illustrations of the apparatus of Figs. 3 1 a-3 In 
after setting down the apparatus onto the bottom of the wellbore to open the bypass valve in the shoe 
and expand the expansion cone assembly. 

(00661 Figs. 33a-33p are fragmentary cross sectional illustrations of the apparatus of Figs. 32a-32k 
during the radial expansion and plastic deformation of the casing. 

[00671 • Figs. 34a-341 arc fragmentary cross sectional illustrations of the apparatus of Figs. 33a-33p 
during the radial expansion and plastic deformation of a portion of the casing that overlaps within a 
preexisting wellbore casing within the wellbore. 

100681 Figs. 35a-351 are fragmentary cross sectional illustrations of the apparatus of Figs. 28a-28j 
during the emergency collapse of the expansion cone assembly. 

[00691 Figs. 36a-36b are fi^entary cross sectional illustrations of several exemplary 
embodiments of the operation of the pressure balance piston. 

Detailed Description of the Illustrative Embodiments 
[0070] Referring to Fig. 1, an excmpfaiy embodiment of an apparatus 10 for radially expanding 
and plastically deforming a tubular member 12 includes a tubular support member 14 that extends into 
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[00421 Fig. H is a fragmentary cross-sectional illustration of the apparatus of Fig. 10 after 
displacing the adjustable expansion mandrel upwardly to radially expand and plastically deform the 
expandable tubular member. 

[00431 Fig. 1 2 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 1 after 
displacing the actuator, locking device, and tubular support member upwardly relative to the adjustable 
expansion mandrel and the expandable tubular member. 

[00441 Fig. 1 3 is a fragmentary cross-sectional illustration of the apparatus of Fig. 12 after 
displacing the adjustable expansion mandrel upwardly to radially expand and plastically deform the 
expandable tubular member. 

[00451 Fig, 1 4 is a fragmentary cross-sectional illustration of the placement of an embodiment of 
an apparatus for radially expanding and plastically deforming a tubular member within a preexisting 
structure. 

[0046] Fig. 1 5 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 4 after 
displacing the lower adjustable expansion mandrel and float shoe downwardly out of the end of the 
expandable tubular member. 

[00471 Fig. 1 6 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 5 after 
expanding the lower adjustable expansion mandrel. 

[00481 Fig. 1 7 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 6 after 
displacing the lower adjustable expansion mandrel upwardly to radially expand and plastically deform 
the expandable tubular member. 

[00491 Fig. 1 8 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 7 after 
displacing the upper and lower adjustable expansion mandrels downwardly relative to the expandable 
tubular member. 

[00501 Fig. 1 9 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 8 after 
collapsing the lower adjustable expansion mandrel and expanding the upper adjustable expansion 
mandrel. 

[00511 Fig. 20 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 9 after 
displacing the upper adjustable expansion mandrel upwardly to radially expand and plastically deform 
the expandable tubular member. 

[00521 Fig. 21 is a fragmentary cross-sectional illustration of the apparatus of Fig. 20 after 
displacing the tubular support member, the locking device, and the actuator upwardly relative to the 
upper adjustable expansion mandrel and the expandable tubular member. 
[00531 Fig. 22 is a fiagmentary cross-sectional illustration of the apparatus of Fig. 21 after 
displacing the upper adjustable expansion mandrel upwardly to radially expand and plastically deform 
the expandable tubular member. 

[0054] Fig. 23 is a fragmentary cross-sectional illustration of a mono diameter wellbore casing 
formed using one or more of the apparatus of Figs. 1-22. 
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the tubular member that is coupled to an end of a locking device 1 6 for controllably engaging the 
tubular member. Another end of the locking device 16 is coupled to a tubular support member 18 that 
is coupled to an end of an actuator 20. Another end of the actuator 20 is coupled to a tubular support 
member 22 that is coupled to an end of an adjustable expansion mandrel 24 for radially expanding and 
plastically deforming the tubular member 12. Another end of the adjustable expansion mandrel 24 is 
coupled to a tubular support member 26 that is coupled to an end of a float shoe 28 that mates with and 
is at least partially received within a lower end of the tubular member 12. In an exemplary 
embodiment, the locking device 16, the tubular support member 1 8, the actuator 20, the tubular support 
member 22, the adjustable expansion mandrel 24, and the tubular support member 26 are positioned 
within the tubular member 12. 

10071] In an exemplary embodiment, the tubular member 12 includes one or more solid and/or 
slotted tubular members, and one or more of the solid and/or slotted tubular members include resilient 
sealing members coupled to the exterior surfaces of the solid and/or slotted tubular members for 
engaging the wellbore 30 and/or one or more preexisting wellbore casings coupled to the wellbore. In 
an exemplary embodiment, the tubular support members, 14. 18, 22, and 26 define corresponding 
passages, that may or may not be valveable, for conveying fluidic materials into and/or through the 
apparatus 10. 

10072] In an exemplary embodiment, the locking device 1 6 includes one or more conventional 
controllable locking devices such as, for example, slips and/or dog? for controllably engaging the 
tubular member 12. In an exemplary embodiment, the locking device 16 is controlled by injectmg 
fluidic materials into the locking device. 

[00731 In an exemplary embodiment, the actuator 20 is a conventional actuator that is ad^ted to 
displaced the adjustable expansion mandrel 24 and float shoe 28 upwardly or downwardly relative to 
the actuator. 

[0074] In an exemplary embodiment, the adjustable expansion mandrel 24 is a conventional 
adjustable expansion mandrel that may be expanded to a larger outside dimension or collapsed to a 
smaller outside dimension and includes external surfaces for engaging the tubular member 12 to 
thereby radially expand and plastically deform the tubular member when the adjustable expansion 
mandrel is expanded to the larger outside dimension. In an alternative embodiment, the adjustable 
e)q>ansion mandrel 24 may include a rotary adjustable expansion device such as, for example, the 
commercially available rotary expansion devices of Weatherford International, Inc. In several 
alternative embodiments, the cross sectional profile of the adjustable expansion mandrel 24 for radial 
expansion operations may, for example, be an n-sided shape, where n may vaiy from 2 to infinity, and 
the side shapes may include straight line segments, arcuate segments, parabolic segments, and/or 
hyperbolic segments. In several alternative embodiments, the cross sectional profile of the adjustable 
expansion mandrel 24 may, for example, be circular, oval, elliptical, and/or multifaceted. 
10075) In an exemplary embodiment, the float shoe 28 is a conventional float shoe. 
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adjustable expansion mandrel 24 is displaced upwardly relative by the actuator 20 to radially expand 
and plastically deform another portion of the tubular member. 

(00821 In an exemplary embodiment, the operations of Figs. 5 and 6 are then repeated until the 
entire length of the tubular member 12 is radially expanded and plastically deformed by tlie adjustable 
expansion mandrel 24. In several alternative embodiments, the adjustable expansion mandrel 24 may 
be collapsed to the smaller dimension prior to the further, or complete, radial expansion and plasUc 
deformation of the tubular member 12. 

[00831 In several alternative embodiments, as illustrated in Fig. 6a, the apparatus 1 0 furtlier 
includes one or more cup seals 34 that are coupled to the tubular support member 22 and engage the 
tubular member 12 to define an annular chamber 36 above the adjustable expansion cone 24, and fluidic 
materials 38 are injected into the tubular member 12 through passages defined within the tubular 
support member 14, the locking device 16, the tubular support member 18, the actuator 20, the tubular 
support member 22, the adjustable expansion mandrel 24, the tubular support member 26, and the float 
shoe 28 to thereby pressurize the annular chamber 36. In this manner, the resulting pressure differential 
created across the cup seals 34 causes the cup seals to pull the adjustable expansion mandrel 24 
upwardly to radially expand and plastically deform the tubular member 12. In several alternative 
embodiments, the injection of the fluidic material 38 into the tubular member 12 is provided in 
combination with, or in the aUernative to, the upward displacement of the expansion mandrel 24 by the 
actuator 20. In several alternative embodiments, during the injection of the fluidic material 38, the 
locking device 1 6 is disengaged from the tubular member 12. 

100841 Refen-ing to Fig. 7, an alternative embodiment of an apparatus 100 for radially expanding 
and plastically deforming the tubular member 12 is substantially identical in design and operation to the 
apparatus 1 0 with the addition of one or more conventional drilling members 40a-40b that are pivotally 
coupled to the float shoe 28. During operation of the apparatus 100, the drilling members 40a-40b may 
be operated to extend the length and/or diameter of the wellbore 30. for example, by rotating the 
apparatus and/or by injecting fluidic materials into the apparatus to operate the drilling members. 
[00851 As illustrated in Fig. 7, in an exemplary embodiment, the apparatus 1 00 is initially 
positioned within the preexisting structure 30. 

[0086] As illustrated in Fig. 8, in an exemplary embodiment, the drilling members 40a-40b may 
tiien be pivoted inwardly in a conventional manner. 

[00871 As illustrated in Fig. 9 the adjustable expansion mandrel 24, the float shoe 28, and the 
drilling members 40a-40b are then displaced downwardly out of the tubuter member 12 by the actuator 
20. During the downward displacement of the adjustable expansion mandrel 24, the float shoe 28, and 
the drilling members 40a-40b out of the tubular member 12, the tubular member is maintained in a 
stationary position relative to the tubular support member 14 by the locking device 16. 
100881 As illustrated in Fig. 10, the adjustable expansion mandrel 24 is tfien expanded to the larger 
dimension. In several alternative embodiments, the adjustable expansion mandrel 24 may be expanded 
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to the larger dimension by, for example, injecting a fluidic material into the adjustable expansion 
mandrel and/or by impacting the drilling members 40a-40b on the bottom of the wellbore 30. After 
expanding the adjustable expansion mandrel 24 to the larger dimension, expansion surfaces 24a are 
defined on the adjustable expansion mandrel that may include, for example, conical, spherical, 
elliptical, and/or hyperbolic surfaces for radially expanding and plastically deforming the tubular 
member 12. In an exemplary embodiment, the expansion surfaces 24a also include means for 
lubricating the interface between the expansion surfaces and the tubular member 12 during the radial 
expansion and plastic deformation of the tubular member. 

[0089) As illustrated in Fig. 1 1 , the adjustable expansion mandrel 24 is then displaced upwardly by 
the actuator 20 to thereby radially expand and plastically deform a portion of the tubular member 12. In 
an exemplary embodiment, during the upward displacement of the adjustable expansion mandrel 24, the 
tubular member 12 is maintained in a stationary position relative to the tubular support member 14 by 
the locking device 16. In an exemplaiy embodiment, the tubular member 12 is radially expanded and 
plastically deforaied into engagement with the wellbore 30 and/or one or more preexisting wellbore 
casings coupled to the wellbore 30. In an exemplary embodiment, the interface between the expansion 
surfaces 24a of the adjustable expansion mandrel 24 and the tubular member 12 is not fluid tight in 
order to facilitate the lubrication of the interface between the expansion surface of the adjustable 
expansion mandrel and the tubular member. 

10090] As illustrated in Fig. 12, the locking device 16 is then disengaged from the tubular member 
12, and the tubular member 12 is supported by the adjustable expansion mandrel 24. The tubular 
support member 14, the locking device 16, the tubular support member 18, and the actuator 20 are then 
displaced upwardly relative to the adjustable expansion mandrel 24. 

[00911 As illustrated in Fig. 1 3, the locking device 16 then engages the tubular member 12 to 
maintain the tubular member in a stationary position relative to the tubular support member 14, and the 
adjustable expansion mandrel 24 is displaced upwardly relative by the actuator 20 to radially expand 
and plastically deform another portion of the tubular member. 

[00921 In an exemplary embodiment, the operations of Figs. 12 and 13 are then repeated until the 
entire length of the tubular member 12 is radially expanded and plastically deformed by the adjustable 
expansion mandrel 24. In several alternative embodiments, the adjustable expansion mandrel 24 may 
be collapsed to the smaller dimension prior to the further, or complete, radial expansion and plastic 
deformation of the tubular member 12. 

[00931 Referring to Fig. 14, an alternative embodiment of an apparatus 200 for radially expanding 
and plastically deforming the tubular member 12 is substantially identical in design and operation to the 
apparatus 10 except that the adjustable expansion mandrel 24 has been replaced by an upper adjustable 
expansion mandrel 202 that is coupled to the tubular support member 22, a tubular support member 204 
that is coupled to the upper adjustable expansion mandrel and a lower adjustable expansion mandrel 
206 that is coupled to the tubular support member 204 and the tubular support member 26. 
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[0076] In an exemplary embodiment, the apparatus 1 0 is positioned within a preexisting structure 
30 such as, for example, a wellbore tliat traverses a subterranean formation 32. The wellbore 30 may 
have any orientation from vertical to horizontal. In several exemplary embodiments, the wellbore 30 
may include one or more preexisting solid and/or slotted and/or perforated wellbore casings that may or 
may not overlap with one another within the wellbore. 

[0077] As illustrated in Fig. 2, the adjustable expansion mandrel 24 and the float shoe 28 are then 
displaced downwardly out of the tubular member 12 by the actuator 20. During the downward 
displacement of the adjustable expansion mandrel 24 and the float shoe 28 out of the tubular member 
12, the tubular member is maintained in a stationary position relative to the tubular support member 14 
by the locking device 1 6. 

[0078] As illustrated in Fig. 3, the adjustable expansion mandrel 24 is then expanded to tlie larger 
.dimension. In several alternative embodiments, the adjustable expansion mandrel 24 may be expanded 
to the larger dimension by, for example, injecting a fluidic material into the adjustable expansion 
mandrel and/or by impacting the Ooat shoe 28 on the bottom of the wellbore 30. After expanding the 
adjustable expansion mandrel 24 to the larger dimension, expansion surfaces 24a are defined on tlie 
adjustable expansion mandrel that may include, for example, conical, spherical, elliptical, and/or 
hyperbolic surfeces for radially expanding and plastically deforming the tubular member 12. In an 
exemplary embodiment, the expansion surfaces 24a also include means for lubricating the interface 
between the expansion surfaces and the tubular member 12 during the radial expansion and plastic 
deformation of the tubular member. 

[0079] As illustrated in Fig. 4, the adjustable expansion mandrel 24 is then displaced upwardly by 
the actuator 20 to thereby radially expand and plastically deform a portion of the tubular member 12. In 
an exemplary embodiment, during the upward displacement of tlie adjustable expansion mandrel 24, the 
tubular member 12 is maintained in a stationary position relative to the tubular support member 14 by 
• the locking device 16. In an exemplary embodiment, the tubular member 12 is radially expanded and 
plastically deformed into engagement with the wellbore 30 and/or one or more preexisting wellbore 
casings coupled to the wellbore 30. In an exemplary embodiment, the interface between the expansion 
surfaces 24a of the adjustable expansion mandrel 24 and the tubular member 12 is not fluid tight in 
ordo- to facilitate the lubrication of the interface between the expansion surface of the adjustable 
expansion mandrel and the tubular member. 

(0080] As illustrated in Fig. 5, the locking device 1 6 is then disengaged from the tubular member 
12, and the tubular member 12 is supported by the adjustable expansion mandrel 24. The tubular 
support member 14. the locking device 16, the tubular support member 18, and the actuator 20 are then 
displaced upwardly relative to the adjustable expansion mandrel 24. 

[00811 As illustrated in Fig. 6, the locking device 1 6 then engages the tubular member 1 2 to 
maintain the tubular member in a stationary position relative to the tubular support member 14, and the 



16 



wo 03/042487 PCT/US(»2/36267 

10094] The upper and lower adjustable expansion mandrels, 202 and 206, may be conventional 
adjustable expansion mandrels that may be expanded to larger outside dimensions or collapsed to 
smaller outside dimensions and include external surfaces for engaging the tubular member 12 to 
thereby radially expand and plastically deform the tubular member when the adjustable expansion 
mandrels are expanded to the larger outside dimensions. In an alternative embodiment, the upper 
and/or lower adjustable expansion mandrels, 202 and 206, may include rotary adjustable expansion 
devices such as, for example, the commercially available rotary expansion devices of Weatherford 
International, Inc. In an exemplary embodiment, tlie tubular support member 204 defines a passage, 
that may, or may not, be valveable, for conveying fluidic materials into and/or through the apparatus 
200. In several alternative embodiments, the cross sectional profiles of the adjustable expansion 
mandrels, 202 and 206, for radial expansion operations may, for example, be n-sided shapes, where n 
may vary from 2 to infinity, and the side shapes may include straight line segments, arcuate segments, 
parabolic segments, and/or hyperbolic segments. In several alternative embodiments, the cross 
sectional profiles of the adjustable expansion mandrels, 202 and 206, may, for example, be circular, 
oval, elliptical, and/or multifaceted. 

[0095] As illustrated in Fig. 14, in an exemplary embodiment, the apparatus 200 is initially 
positioned within the preexisting structure 30. 

[00961 As illustrated in Fig. 1 5, the lower adjustable expansion mandrel 206 and the float shoe 28 
are then displaced downwardly out of the tubular member 12 by the actuator 20. During the downward 
displacement of the lower adjustable expansion mandrel 206 and the float shoe 28 out of the tubular 
member 12, the tubular member is maintained in a stationary position relative to the tubular support 
member 14 by the locking device 16. 

[00971 As illustrated in Fig. 1 6, the lower adjustable expansion mandrel 206 is then expanded to 
the larger dimension. In several alternative embodiments, the lower adjustable expansion mandrel 206 
may be expanded to the larger dimension by; for example, injecting a fluidic material into the lower 
adjustable expansion mandrel and/or by impacting the float shoe 28 on the bottom of the wellbore 30. 
After expanding the lower adjustable expansion mandrel 206 to the larger dimension, expansion 
surfaces 206a are defined on the lower adjustable expansion mandrel that may include, for example, 
conical, spherical, elliptical, and/or hyperbolic surfaces for radially expanding and plastically 
deforming the tubular member 12. In an exemplary embodiment, the expansion surfaces 206a also 
include means for lubricating the interface between the expansion surfaces and the tubular member 12 
during the radial expansion and plastic deformation of the tubular member. 
[0098] As illustrated m Fig. 17, the lower adjustable expansion mandrel 206 is then displaced 
upwardly by the actuator 20 to thereby radially expand and plastically deform a portion 12a of the 
tubular member 12. In an exemplary embodiment, during the upward displacement of the lower 
adjustable expansion mandrel 206, the tubular member 12 is maintained in a stationary position relative 
to the tubular support member 14 by the locking device 1 6. In an exemplary embodiment, the tubular 
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member 12 is radially expanded and plastically defomed into engagement with the wellbore 30 and/or 
one or more preexisting wellbore casings coupled to the wellbore 30. In an exemplary embodiment, the 
interface between the expansion surfaces 206a of the lower adjustable expansion mandrel 206 and the 
tubular member 12 is not fluid tight in order to facilitate the lubrication of the interface between the 
expansion surface of the lower adjustable expansion mandrel and the tubular member. In an excmplarj' 
embodiment, the expansion surfaces 206a also include means for lubricating the interface between die 
expansion surfaces and the tubular member 12 during the radial expansion and plastic deformation of 
the tubular member. 

[0099) As illustrated in Fig. 1 8, the upper and lower adjustable expansion mandrels, 202 and 206, 
and the float shoe 28 are then displaced downwardly by the actuator 20. During die downward 
displacement of the upper and lower adjustable expansion mandrels, 202 and 206. and the float shoe 28, 
the tubular member is maintained in a stationary position relative to the tubular support member 14 by 
the locking devicis 16. 

10100) As illustrated in Fig. 19, die upper adjustable expansion mandrel 202 is then expanded to 
the larger dimension and the lower adjustable expansion mandrel 206 is collapsed to the smaller 
dimension. In an exemplaiy embodiment, the larger dimension of the upper adjustable expansion 
mandrel 202 is less Uian the larger dimension of the lower adjustable expansion mandrel 206. In 
• several alternative embodiments, die upper adjustable expansion mandrel 202 may be expanded to the 
larger dimension and the lower adjustable expansion mandrel 206 may be collapsed to the smaller 
dimension by, for example, injecting fluidic material into the upper and/or adjustable expansion 
mandrel and/or by impacting the float shoe 28 on the bottom of the wellbore 30. After expanding die 
upper adjustable expansion mandrel 202 to the larger dimension, expansion surfaces 202a are defined 
on the upper adjustable expansion mandrel that may include, for example, conical, spherical, elliptical, 
and/or hyi)erbolic surfaces for radially expanding and plastically deforming the tubular member 12. In 
an exemplary embodiment, the expansion surfeces 2()2a also include means for lubricating die interfece 
between the expansion surfaces and the tubular member 12 during the radial expansion and plastic 
deformation of the tubular member. 

(0101] As illustrated in Fig. 20. the upper adjustable expansion mandrel 202 is then displaced 
upwardly by the actuator 20 to diereby radially expand and plastically deform a portion 12b of the 
tubular member 12 above die portion 12a of the tubular member. In an exemplary embodiment, the 
inside diameter of die radially expanded and plastically deformed portion 12a of die tubular member 12 
Is greater than the inside diameter of die radially expanded and plastically deformed portion I2b of the 
tubular member. In an exemplary embodiment, during the upward displacement of the upper adjustable 
expansion mandrel 202, die tubular member 12 is maintained in a stationary position relative to the 
tubular support member 14 by the locking device 16. In an exemplary embodiment, the tubular 
member 12 is radially expanded and plastically deformed into engagement widi die wellbore 30 and/or 
one or more preexisting wellbore casings coupled to the wellbore 30. In an exemplary embodiment, die 
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interface between the expansion surfaces 202a of the upper adjustable expansion mandrel 202 and the 
tubular member 12 is not fluid tight in order to facilitate the lubrication of the interface between the 
expansion surface of the upper adjustable expansion mandrel and the tubular member. 
10102] As illustrated in Fig. 21, the locking device 1 6 is then disengaged from the tubular member 
12, and the tubular member 12 is supported by the upper adjustable expansion mandrel 202. The 
tubular support member 14, the locking device 16, the tubular support member 18, and the actuator 20 
are then displaced upwardly relative to the upper adjustable expansion mandrel 202 and the tubular 
member 12. 

(01031 As illustrated in Fig. 22, the locking device 1 6 then engages the tubular member 12 to 
maintain the tubular member in a stationary position relative to the tubular support member 14, and the 
upper adjustable expansion mandrel 202 is displaced upwardly relative by the actuator 20 to radially 
expand and plastically deform the portion 12b of the tubular member. 

101041 In an exemplary embodiment, the operations of Figs. 2 1 and 22 are then repeated until the 
remaining length of the portion 12b of the tubular member 12 is radially expanded and plastically 
deformed by the upper adjustable expansion mandrel 202. In several alternative embodiments, the 
upper adjustable expansion mandrel 202 may be collapsed to the smaller dimension prior to the further, 
or complete, radial expansion and plastic deformation of the tubular member 12. 
10105] Referring to Fig. 23, in an exemplary embodiment, the method and apparatus of one or 
more of Figs. 1-22 are repeated to provide a mono diameter wellbore casing 300 within a borehole 302 
that traverses a subterranean formation 304 by successively overlapping and radially expanding and 
plastically deforming wellbore casing 306a-306d within the wellbore. In this manner, a wellbore casing 
300 is provided that defines an interior passage having a substantially constant cross sectional area 
throughout its length. In several alternative embodiments, the cross section of the wellbore casing 300 
may be, for example, square, rectangular, elliptical, oval, circular and/or faceted. 
10106] Referring to Figs. 24a-24k, an exemplary embodiment of an apparatus 400 for radially 
expanding and plastically deforming a hibular member includes a tubular support member 402 that 
defines a longitudinal passage 402a that is threadably coupled to and received within an end of a tool 
joint adaptor 404 that defines a longitudinal passage 404a and radial passages 404b and 404c. 
101071 The other end of the tool joint adaptor 404 receives and is threadably coupled to an end of a 
gripper upper mandrel 406 that defines a longitudinal passage 406a, external radial mounting holes, 
406b and 406c, an external annular recess 406d, an external annular recess 406e, hydraulic port 406f. 
an internal annular recess 406g, hydraulic port 406h, external radial mounting holes, 406i and 406j, and 
includes a flange 406k, and a flange 4061. Torsional locking pins. 408a and 408b, are coupled to the 
external radial mounting holes. 406b and 406c, respectively, of the gripper upper mandrel 406 and 
received within the radial passages, 404b and 404c, respectively, of the tool joint adaptor 404. 
101081 A springretainersieeve410thatincludesaflange4IOareceivesand is threadably coupled 
to the gripper upper mandrel 406 between an end face of the tool joint adaptor 404 and the flange 406k 
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of the gripper upper mandrel. A bypass valve body 412 receives and is movably coupled to the gripper 
upper mandrel 406 that defines radial passages. 412a and 412b. and an internal annular recess 412c 
includes a flange 4 1 2d. 

(01 09] An end of a spring cover 4 1 4 receives and is movably coupled to the spring retainer sleeve 
4 1 0 that defines an internal annular recess 4 1 4a. The other end of the spring cover 414 receives and is 
threadably coupled to an end of the bypass valve body 412. A spring guide 416, a spring 4 18. and a 
spring guide 420 are positioned within an annular chamber 422 defined between the spring cover 414 
and the flange 406k of the gripper upper mandrel 406. Furthermore, an end of the spring guide 416 
abuts an end face of the spring retainer sleeve 410. 

(01 10] Casing gripper locking dogs, 424a and 424b, are received and pivotally mounted within the 
radial passages, 412a and 412b. respectively, of the bypass valve body 412. An end of each of the 
casing gripper locking dogs. 424a and 424b. engage and are received within the outer annular recess 
406d of the gripper upper mandrel 406. An end of a debris trap 426 receives and is threadably coupled 
to an end of the bypass valve body 412, and the other end of the debris trap receives and is movably 
coupled to the flange 4061 of the gripper upper mandrel 406. 

[01111 An end of a gripper body 428 receives and is threadably coupled to an end of the gripper 
upper mandrel 406 that defines a longitudinal passage 428a, radial passages, 428b and 428c, radial slip 
mounting passages, 428d-428m, and radial passages, 428n and 428o. includes a flange 428p. 
[01 121 Hydraulic slip pistons 432a-432j are movably mounted with the radial slip mounting 
passages 428d-428m, respectively, for movement in the radial direction. Retainers 434a434j are 
coupled to the exterior of the flange 428p of the gripper body 428 for limiting the outward radial 
movement of the hydraulic slip pistons 432a-432j, respectively, and springs 436a-436j are positioned 
within the radial slip mounting passages, 428d-428m, respectively, of the gripperbody between the 
hydraulic slip pistons, 432a-432j, and the retainers, 434a-434j, respectively. During operation of the 
apparatus 400, pressurization of the radial slip mounting passages. 428d^28m, displaces the hydraulic 
slip pistons, 432a-432j. respectively, radially outwardly and compresses the springs, 436a-436j, 
respectively, and during depressurization of the radial slip mounting passages, 428d-428m, springs, 
436a-436j, respectively, displace the hydraulic slip pistons, 432a-432j, inwardly. In an exemplary 
embodiment, displacement of the hydraulic slip pistons 432a-432j radially outwardly permits at least 
portions of the hydraulic slip pistons to engage and pip an outer tubular member. 
[01131 Torsional locking pins, 438a and 438b, are coupled to the external radial mounting holes, 
406i and 406j, respectively, of the gripper upper mandrel 406 and received within the radial passages. 
428b and 428c, respectively, of the gripper body 428. 

[01141 An end of a gripper body 440 receives and is threadably coupled to an end of the gripper 
body 428 that defmes a longitudinal passage 440a. radial passages, 440b and 440c, radial slip mounting 
passages, 440d-440m, and radial passages, 440n and 440o, includes a flange 440p. 
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[0115] Hydraulic slip pistons 442a442j are movably mounted with the radial slip mounting 
passages 440d-440m, respectively, for movement in the radial direction. Retainers 444a-444j are 
coupled to the exterior of the flange 440p of the gripper body 440 for limiting the outward radial 
movement of the hydraulic slip pistons 442a-442j, respectively, and springs 446a-446j are positioned 
within the radial slip mounting passages, 440d-440m, respectively, of the gripper body between the 
hydraulic slip pistons, 442a-442j, and the retainers, 444a-444j, respectively. During operation of the 
apparatus 400, pressurization of the radial slip mounting passages, 440d-440m, displaces the hydraulic 
slip pistons, 442a-442j, respectively, radially outwardly and compresses the springs, 446a-446j, 
respectively, and during depfessurization of the radial slip mounting passages, 440d-440ni, the springs, 
446a-446j. respectively, displace the hydraulic slip pistons, 442a-442j, radially inward. In an 
exemplary embodiment, displacement of the hydraulic slip pistons 442a-442j radially outwardly 
permits at least portions of the hydraulic slip pistons to engage and grip an outer tubular member. 
101161 Torsional locking pins, 448a and 448b, are coupled to the external radial mounting holes. 
428n and 428o, respectively, of the gripper body 428 and received within the radial passages, 440b and 
440c, respectively, of the gripper body 440. 

101171 An end of a tool joint adaptor 450 that defines a longitudinal passage 450a, radial passages, 
450b and 450c, and an inner annular i«cess 450d, receives and is thrcadably coupled to an end of the 
gripper body 440. Torsional locking pins, 452a and 452b, are coupled to the external radial mounting 
holes, 440n and 440o. respectively, of the gripper body 428 and received within the radial passages, 
450b and 450c, respectively, of the tool joint adaptor 450. 

10118) A bypass tube 454 that defines a longitudinal passage 454a is received within the 
longitudinal passages, 406a, 428a, 440a, and 450a, of the gripper upper mandrel 406. the gripper body 
428, the gripper body 440, and the tool joint adaptor 450, respectively, is coupled to the recess 406g of 
the gripper upper mandrel at one end and is coupled to the recess 450d of the tool Joint adaptor at the 
other end. 

(01191 An end of a cross over adaptor 456 that defines a longitudinal passage 456a receives and is 
threadably coupled to an end of the tool joint adaptor 450. The other end of the cross over adaptor 456 
is received within and is coupled to an end of a tool joint adaptor 458 that defines a longitudinal 
passage 458a and external radial mounting holes, 458b and 458c. 

10120] An end of a positive casing locking body 460 ftat defines a tapered longitudinal passage 
460a and radial passages, 460b and 460c, receives and is tiireadably coupled to the other end of the tool 
joint adaptor 458. Torsional locking pins, 462a and 462b, are coupled to the external radial mounting 
holes, 458b and 458c, respectively, of the tool joint adaptor 458 and received within the radial passages, 
460b and 460c, respectively, of the positive casmg locking body 460. 

(01211 An end of a positive casing locking dog 464 mates with, is received within, and is coupled 
to the other end of the positive casing lodiing body 460 that includes internal flanges, 464a and 464b, 
and an external flange 464c. In an exemplary embodiment, the external flange 464c of tlie positive 
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casing locking dog 464 includes an ribbed externa! surface 464d that engages and locks onto a ribbed 
internal surface 466a of a positive casing locking collar 466. 

[01221 One end of the positive casing locking collar 466 is threadably coupled to a casing 468 and 
the other end of the positive casing locking collar is threadably coupled to a casing 470 that defines 
radial mounting holes, 470a and 470b, at a lower end thereof. In this manner, the casings, 468 and 470, 
are also engaged by and locked onto tlie positive casing locking dog 464. 

[0123] The other end of the positive casing locking dog 464 mates with, is received witfiin, and is 
coupled to an end of a positive casing locking body 472 that defines a tapered longitudinal passage 
472a and radial passages. 472b and 472c. The other end of the positive casing locking bod>' 472 
receives, mates whh, and is coupled to an end of a casing lock barrel adaptor 474 that defines external 
radial mounting holes, 474a and 474b, and external radial mounting holes, 474c and 474d. Torsional 
locking pins, 475a and 475b, arc coupled to die external radial mounting holes, 474a and 474b, 
respectively, of the casing lock barrel adaptor 474 and received within the radial passages, 472b and 
472c, respectively, of the positive casing locking body 472. 

[01241 An end of a positive casing lock releasing mandrel 476 that defines a longitudinal passage 
476a. an external annular recess 476b, an external annular recess 476c, an extemal annular recess 476d, 
and an extemal annular recessed end portion 476e, is received within and movably coupled to an end of 
the tool joint adaptor 458. The middle portion of the positive casing lock releasing mandrel 476 is 
received within and mates with die internal nanges, 464a and 464b, of the positive casing locking dogs 
464. The other end of the positive casing lock releasing mandrel 476 is received within and is movably 
coupled to the bnd of the casing lock barrel adaptor 474, and the extemal annular recessed portion 476e 
of the positive casing lock releasing mandrel is threadably coupled to and received within an end of a 
positive casing lock lower mandrel 478 that defines a longitudinal passage 478a, extemal radial 
mounting holes, 478b and 478c, and an extemal annular recessed end portion 47Sd. 
[01251 A shear pin ring 480 that defines radial passages, 480a and 480b, receives and mates with 
the positive casing lock lower mandrel 478. Shear pins, 482a and 482b. are coupled to the external 
radial mounting holes, 478b and 478c, respectively, of die positive casing lock lower mandrel 478 and 
are received within the radial passages. 480a and 480b, respectively, of the shear pin ring 480. 
101261 An end of an actuator barrel 484 that defines a longitudinal passage 484a. radial passages. 
484b and 484c, and radial passages, 484d and 484e, is threadably coupled to an end of die casing lock 
barrel adaptor 474. Torsional locking pins, 486a and 486b. are coupled to the extemal radial mounting 
holes, 474c and 474d, respectively, of the casing lock barrel adaptor and are received witiiin the radial 
passages, 484b and 484c, respectively, of the actuator barrel. 

[01271 The other end of the actuator barrel 484 is threadably coupled to an end of a ban^l 
connector 486 that defines an internal annular recess 486a, extemal radial mounting holes, 486b and 
486c, radial passages, 486d and 486c, and extemal radial mounting holes, 486f and 486g. A sealing 
cartridge 488 is received within and coupled to the internal annular recess 486a of the barrel connector 
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486 for fluidicly sealing the interface between the barrel connector and the sealing cartridge. Torsional 
locking pins, 490a and 490b, are coupled to and mounted within the external radial mounting holes, 
486b and 486c, respectively, of the barrel connector 486 and received within the radial passages, 484d 
and 484e, of the actuator barrel 484. 

101281 The other end of the barrel connector 486 is threadably coupled to an end of an actuator 
barrel 492 that defines a longitudinal passage 492a, radial passages, 492b and 492c, and radial passages, 
492d and 492e. Torsional locking pins, 494a and 494b, are coupled to and mounted within the external 
radial mounting holes, 486f and 486g, respectively, of the barrel connector 486 and received within the 
radial passages, 492b and 492c, of the actuator barrel 492. The other end of the actuator barrel 492 is 
threadably coupled to an end of a barrel connector 496 that defines an internal annular recess 496a, 
external radial mounting holes, 496b and 496c, radial passages, 496d and 496e, and external radial 
mounting holes, 496f and 496g. A sealing cartridge 498 is received within and coupled to the internal 
annular recess 496a of the barrel connector 496 for fluidicly sealing the interface between the barrel 
connector and the sealing cartridge. Torsional locking pins, 500a and 500b, are coupled to and 
mounted within the external radial mounting holes, 496b and 496c, respectively, of the barrel connector 
496 and received within the radial passages, 492d and 492e, of the actuator barrel 492. 
[0129] The end of the barrel connector 496 is threadably coupled to an end of an actuator barrel 
502 that defines a longitudinal passage 502a, radial passages, 502b and 502c, and radial passages, 502d 
and 502e. Torsional locking pins, 504a and 504b, are coupled to and mounted within the external radial 
mounting holes, 496f and 496g, respectively, of the barrel connector 496 and received within the radial 
passages, 502b and 502c, of the actuator barrel 502. The other end of the actuator barrel 502 is 
threadably coupled to an end of a barrel connector 506 that defines an internal annular recess 506a, 
external radial mounting holes, 506b and 506c, radial passages, 506d and 506e, and external radial 
mounting holes, 506f and 506g- Torsional locking pins, 508a and 508b, are coupled to and mounted 
within the external radial mounting holes, 506b and 506c, respectively, of the barrel connector 506 and 
received within the radial passages, 502d and 502e, of the actuator barrel 502. A sealing cartridge 510 
is received within and coupled to the internal annular recess 506a of the barrel connector 506 for 
fluidicly sealing the interface between the barrel connector and the sealing cartridge. 
[0130] The other end of the barrel connector 506 is threadably coupled to an end of an actuator 
barrel 512 that defines a longitudinal passage 5I2a, radial passages, 512b and 512c, and radial passages, 
5 1 2d and 5 1 2e. Torsional locking pins. 5 14a and 5 14b, are coupled to and mounted within the external 
radial mounting holes, 506f and 506g, respectively, of the barrel connector 506 and received within the 
radial passages, 512b and 512c, of the actuator barrel 512. The other end of the actuator barrel 512 is 
tfireadably coupled to an end of a lower stop 5 1 6 that defines an internal annular recess 5 1 6a, external 
radial mounting holes, 516b and 5l6c, and an internal annular recess 5l6d that includes one or more 
circumferentially spaced apart locking teeth 5 16e at one end and one or more circumferential ly spaced 
apart lodcing teeth 516f at the other end. A sealing cartridge 518 is received within and coupled to the 
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internal annular recess 5 16a of the barrel connector 516 for fluidicly sealing the interface between the 
barrel connector and the sealing cartridge. Torsional locking pins, 520a and 520b, are coupled to and 
mounted within the external radial mounting holes, 516b and 516c, respectively, of the barrel connector 
516 and received within the radial passages, 512d and 512e, of the actuator bairel 512. 
10131) A connector tube 522 tliat defines a longitudinal passage 522a is received within and 
sealingly and movably engages the interior surface of the sealing cartridge 488 mounted within the 
annular recess 486a of the barrel connector 486. In this manner, during longitudinal displacement of 
the connector tube 522 relative to the barrel connector 486, a fluidic seal is maintained between the 
exterior surface of the connector tube and the interior surface of the barrel connector. An end of the 
connector tube 522 is received within and is threadably coupled to an end of dart/ball guide 524 that 
deHnes a tapered passage 524a at the other end. 

[01321 The other end of the connector tube 522 is received within and threadably coupled to an 
end of a piston 526 tliat defines a longitudinal passage 526a and radial passages, 526b and 526c, that 
includes a flange 526d at one end. A sealing cartridge 528 is mounted onto and sealingly coupled to the 
exterior of the piston 526 proximate the flange 526d. The sealing cartridge 528 also mates with and 
sealingly engages the interior surface of the actuator barrel 492. In this manner, during longitudinal 
displacement of the piston 526 relative to the actuator barrel 492, a fluidic seal is maintained between 
the exterior surface of the piston and the interior surface of the actuator barrel. 

[01331 The other end of the piston 526 receives and is threadably coupled to an end of a connector 
tube 529 that defines a longitudinal passage 528a. The connector tube 529 is received within and 
sealingly and movably engages the interior surface of the sealing cartridge 498 mounted within the 
annular recess 496a of the barrel connector 496. In this manner, during longitudinal displacement of 
the connector tube 529 relative to the barrel connector 496, a fluidic seal is maintained between the 
exterior surface of the connector tube and die interior surface of the barrel connector. 
(01341 The other end of the connector tube 529 is received within and threadably coupled to an 
end of a piston 530 that defines a longimdinal passage 530a and radial passages, 530b and 530c, that 
includes a flange 530d at one end. A sealing cartridge 532 is mounted onto and sealingly coupled to the 
exterior of the piston 530 proximate the flange 530d. The sealing cartridge 532 also mates with and 
sealingly engages the interior surface of the actuator barrel 502. In this manner, during longitudinal 
displacement of the piston 530 relative to the actuator barrel 502, a fluidic seal is maintained between 
the exterior surface of the piston and the interior surface of the actuator barrel. 
[0135J The other end of the piston 530 receives and is threadably coupled to an end of a connector 
tube 534 that defines a longitudinal passage 534a. The connector tube 534 is received within and 
sealingly and movably engages the interior surface of the sealing cartridge 510 mounted within the 
annular recess 506a of the barrel connector 506. In this manner, during longitudinal displacement of 
the connector tube 534 relative to the banrel connector 506, a fluidic seal is maintained between the 
exterior surface of the connector tube and the interior surface of the barrel connector. 
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10136) The other end of the connector tube 534 is received witliin and threadably coupled to an 

end of a piston 536 that defines a longitudinal passage 536a, radial passages, 536b and 536c, and 
external radial mounting holes, 536d and 536e, that includes a flange 536f at one end. A sealing 
cartridge 538 is mounted onto and sealingly coupled to the exterior of the piston 536 proximate the 
flange 536d. The sealing cartridge 538 also mates with and sealingly engages the interior surface of the 
actuator barrel 512. In this manner, during longitudinal displacement of the piston 536 relative to the 
actuator barrel 5 1 2, a fluidic seal is maintained between the exterior surface of the piston and the 
interior surface of the actuator barrel. 

101371 The other end of the piston 536 is received within and threadably coupled to an end of a 
lock nut 540 that defines radial passages, 540a and 540b, and includes one or more circumferentially 
spaced apart locking teeth 540c at the other end for engaging the circumferentially spaced apart locking 
teeth 516e of the lower stop 516. 

101381 A threaded bushing 542 is received within and threadably coupled to the circumferentially 
spaced apart locking teeth 540c of the lock nut 540. An end of a connector tube 544 that defines a 
longitudinal passage 544a is received within and is threadably coupled to the threaded bushing 542. A 
sealing sleeve 546 is received within and is threadably coupled to adjacent ends of the piston 536 and 
the connector tube 544 for fluidicly sealing the interface between the end of the piston and the end of 
the connector tube. Torsional locking pins, 548a and 548b, are mounted within and coupled to the 
external radial mounting holes. 536d and 536e, respectively, of the piston 536 that are received within 
the radial passages, 540a and 540b. of the stop nut 540. 

101391 The connector tube 544 is received within and sealingly and movably engages the interior 
surface of the sealing cartridge 5 1 8 mounted within the annular recess 5 1 6a of the barrel connector 5 16. 
In this manner, during longitudinal displacement of the connector tube 544 relative to the barrel 
connector 5 16, a fluidic seal is maintained beftveen the exterior surface of the connector tube and the 
interior surface of the barrel connector. • 

101401 The other end of the connector tube 544 is received within and is threadably coupled to a 
threaded bushing 550. The threaded bushing 550 is received within and threadably coupled to a lock 
nut 552 that defines radial passages, 552a and 552b, and includes one or more circumferentially spaced 
apart locking teeth 552c at one end for engaging the circumferentially spaced apart locking teetii 5 1 6f 
of the lower stop 516. The other end of the lock nut 552 receives and is threadably coupled to an end of 
tool joint adaptor 554 that defines a longitudinal passage 554a, external radial mounting holes, 554b 
and 554c. Torsional locking pins, 556a and 556b, are mounted within and coupled to the external radial 
mounting holes, 554b and 554c, respectively, of the tool joint adaptor 554 that are received within the 
radial passages, 552a and 552b, of the stop nut 552. A sealing sleeve 558 is received within and is 
threadably coupled to adjacent ends of the connector tube 544 and the tool joint adaptor 554 for 
fluidicly sealing the interface between the end of the connector tube and the end of the tool joint 
adaptor. 
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[01411 The other end of the too! joint adaptor 554 is received within and threadably coupled to an 
end of a tool joint adaptor 560 that defines a longitudinal passage 560a. A torsion plate 562 is received 
within and threadably coupled to the other end of the tool joint adaptor 560 that defines a longitudinal 
passage 562a and includes one or more circumferentially spaced apart locking teeth 562b at one end. 
An end of an upper bushing 564 is also received within and threadably coupled to the other end of the 
tool joint adaptor 560 proximate the torsion plate 562 that receives and is threadably coupled to an end 
of a cup mandrel 566 that defines a longitudinal passage 566a and includes a plurality of 
circumferentially spaced apart locking teeth 566b at one end for engaging the circumferentially spaced 
apart locking teeth 562b of the torsion plate 562. The end of the cup mandrel 566 is further positioned 
proximate an end face of the torsion plate 562. 

(0142] A thimble 568 is mounted on and is threadably coupled to the cup mandrel 566 proximate 
an end face of the upper bushing 564. An inner thimble 570 is mounted on and is threadably coupled to 
the cup mandrel 566 proximate an end of the thimble 568, and one end of the inner thimble is received 
wlAin and mates with the end of the thimble. A resilient packer cup 572 is mounted on and sealingly 
engages the cup mandrel 566 proximate an end of the inner thimble 570, and one end of the packer cup 
is received within and mates with the end of the inner thimble. A packer cup backup ring 574 is 
mounted on the inner thimble 570 proximate an end face of the thimble 568, and an end of the packer 
cup backup ring 574 receives and mates with the packer cup 572. A spacer 576 is mounted on and 
threadably engages the cup mandrel 566 proximate an end face of the packer cup 572. 
[0143] A diimblc 578 is mounted on and is threadably coupled to the cup mandrel 566 proximate 
an end of the spacer 576. An inner thimble 580 is mounted on and is threadably coupled to the cup 
mandrel 566 proximate an end of the thimble 578, and one end of the inner thimble is received within 
and mates with the end of the thimble. A resilient packer cup 582 is mounted on and sealingly engages 
the cup mandrel 566 proximate an end of the inner thimble 580, and one end of the packer cup is 
received within and mates with the end of the inner thimble. A packer cup backup ring 584 is mounted * 
on the inner thimble 580 proximate an end face of the thimble 578, and an end of the packer cup back-up 
ring 584 receives and mates with the packer cup 582. An adjustable spacer 586 is mounted on and 
threadably engages the cup mandrel 566 proximate an end face of the packer cup 582. 
[0144] An end of a cone mandrel 588 that defines a longitudinal passage 588a, an external lock 
ring groove 588b, an external lock ring groove 588c, an external lock ring groove 588d, an external 
lock ring groove 588e, radial passages, 588f and 588g, and locking dog grooves 588h receives and is 
threadably coupled to an end of the cup mandrel 566. A shear pin bushing 590 that defines external 
radial mounting holes, 590a and 590b, at one end and an annular recess 590c at another end and 
includes circumferentially spaced apart locking teeth 590d at Ae other end is mounted on and is 
movably coupled to the cone mandrel 588. Torsional shear pins, 592a and 592b, are mounted within 
and coupled to the external radial mounting holes, 590a and 590b, respectively, of the shear pin bushing 
590 and received within the radial passages, 470a and 470b. respectively, of the end of the casing 470. 

28 



wo 03/042487 PCT/IIS02/36267 

In this manner, torque loads may be transmitted between the casing 470 and the shear pin bushing 590. 
A resilient lock ring 594 is retained in the external lock ring groove 588b of the cone mandrel and 
received vvithin the internal annular recess 590c at the end of the shear pin bushing 590. 
[0145) Referring to Figs. 24j, 25a, and 25b, an upper cone retainer 596 receives, mates with, and is 
coupled to the end of the shear pin bushing 590 that includes an internal flange 596a and an internal 
upper pivot point flange 596b. An end of an upper cam 598 includes a tubular base 598a that mates 
with, receives, and is movably coupled to the cone mandrel 588. The tubular base 598a of the upper 
cam 598 further includes an external flange 598b that is received within and mates with the upper cone 
retainer 596 proximate the internal flange 596a of the upper cone retainer and a plurality of 
circumferentially spaced apart locking teeth 598c that engage the circumferentially spaced apart locking 
teeth 590d of the end of the shear pin bushing 590. In this manner, the upper cam 598 is retained within 
the upper cone retainer 596 and torque loads may be transmitted between the upper cam and the shear 
pin bushing 590. 

(01461 Referring to Figs. 25b and 25c. the upper cam 598 further includes a plurality of 
circumferentially spaced apart cam amis 598d that extend from the tubular base 598a in the longitudinal 
direction that mate with, receive, and are movably coupled to the cone mandrel 588. Each cam arm 
598d includes an inner surface 598da that is an arcuate cylindrical segment, a first outer surface 598db 
that is an arcuate cylindrical segment, a second outer surface 598dc that is an arcuate conical segment, 
and a third outer surface 598dd that is an arcuate cylindrical segment. In an exemplary embodiment, 
each of the cam arms 598d are identical. 

101471 Referring to Figs. 24j, 25a, and 25d, a plurality of circumferentialy spaced apart upper cone 
segments 600 are imerleaved among the cam arms 598d of the upper cam 598. In an exemplary 
embodiment, each upper cone segment 600 includes a first outer surface 600a that defines a hinge 
groove 600b, a second outer surface 600c, a third outer surface 600d, a fourth outer surface 600e. a first 
inner surface 600f, a second inner surface 600g. a third inner surface 600h. and a fourth inner surfiice 
600i. In an exemplary embodiment, the first outer surface 600a, the second outer surfece 600c, the 
fourth outer surfiice 600e, the first inner surface 600f, the second inner surfiice 600g, and the fourth 
inner surface 600i are arcuate cylindrical segments, in an exemphrjr embodiment, the third outer 
surface 600d is an arcuate spherical segment In an exemplary embodiment, the third inner surface 
600h is an arcuate conical segment In an exemplary embodiment, each of the upper cone segments 
600 are identical. In an exemplaiy embodiment, the hinge grooves 600b of the upper cone segments 
600 receive and mate with the pivot point 5%b of the upper cone retainer 596. In this manner, the 
upper cone segments 600 are pivotally coupled to the upper cone retainer 596. 
[01481 Referring to Figs. 24j, 25a, and 25e, a plurality of circumferentially spaced apart lower 
cone segments 602 overlap with and are interleaved among the upper cone segments 600. In an 
exemplary embodiment, each lower cone segment 602 includes a first outer surface 602a that defines a 
hinge ffoove 602b, a second outer surfece 602c, a thinl outer surface 602d, a fourth outer surface 602e, 
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a first inner surface 602f, a second inner surface 602g, a third inner surface 602h, and a fourth inner 
surface 6021. In an exemplary embodiment, the first outer surface 602a, the second outer surface 602c, 
the fourth outer surface 602e, the first inner surface 602f. die second inner surface 602g, and the fourth 
inner surface 6021 are arcuate cylindrical segments. In an exemplary embodiment, the third outer 
surface 602d is an aicuate spherical segment. In an exemplary embodiment, the third inner surface 
602h is an arcuate conical segment. In an exemplary embodiment, ea;h of the lower cone segments 
602 are identical. 

10149] Referring to Figs. 24j, 25a, 25b, and 25f, a plurality of circuraferentially spaced apart cam 
amis 604a that extend in the longitudinal direction from a tubular base 604b of a lower cam 604 overlap 
and are interleaved among the circumferentially spaced apart cam arms 598d of the upper cam 598 and 
mate with, receive, and are movably coupled to the cone mandrel 588. The tubular base 604b of the 
lower cam 604 mates with, receives, and is movably coupled to the cone mandrel 588 and includes an 
external flange 604c and a plurality of circumferentially spaced apart locking teeth 604d. Each cam 
arm 604a includes an inner surface 604aa that is an arcuate cylindrical segment, a first outer surface 
604ab that is an arcuate cylindrical segment, a second outer surface 604acthat is an arcuate conical 
segment, and a third outer surface 604ad that is an arcuate cylindrical segment In an exemplary 
embodiment, each of the cam arms 604a are identical. 

(OlSOJ An end of a lower cone retainer 606 includes an inner pivot point flange 606a that mates 
with and is received within the hinge grooves 602b of tlie lower cone segments 602. In this manner, the 
lower cone segments 602 are pivotally coupled to the lower cone retainer 606. The lower cone retainer 
606 further includes an inner flange 606b that mates with and retains the external flange 604c of the 
lower cam 604. In this manner, the lower cam 604 is retained within the lower cone retainer 606. 
[01511 The other end of the lower cone retainer 606 receives and is threadably coupled to an end 
of a release housing 608 that defines a radial passage 608a at another end and includes a plurality of 
circumferentially spaced apart locking teeth 608b at the end of the release housing for engaging the 
circumferentially spaced apart locking teeth 604d of the lower cam 604. In this manner, torque loads 
may be transmitted between the release housing 608 and the lower cam 604. An end of a tower 
mandrel 610 that defines a longitudinal passage 610a, an external radial mounting hole 610b. and radial 
passages 610c is received within, mates with, and is movably coupled to the other end of the release 
housing 608. A torsion locking pin 612 is mounted within and coupled to the external radial mounting 
hole 610b of the lower mandrel 610 and received within the radial passage 608a of the release housing 
608. In this manner, longitudinal and torque loads may be transmitted between the release housing 608 
and the lower mandrel 610. 

[01521 An end of a locking dog retainer sleeve 614 that defines an inner annular recess 614a at one 
end and includes a plurality of circumferentially spaced apart locking teeth 614b at one end for 
engaging the locking teeth 604d of the lower cam 604 is received within and threadably coupled to an 
end of the lower mandrel 610. The locking dog retainer sleeve 614 is also positioned between and 
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movably coupled to the release housing 608 and the cone mandrel 588. Locking dogs 616 are received 
within the inner annular recess 614a of the locking dog retainer sleeve 614 that releasably engage the 
locking dog grooves 588h provided in the exterior surface of the cone mandrel 588. In this manner, the 
locking dogs 616 releasably limit the longitudinal displacement of the lower cone segments 602, lower 
cam 604, and the lower cone retainer 606 relative to the cone mandrel 588. 

(0153) A locking ring retainer 61 8 is received within and is threadably coupled to an end of the 
lower mandrel 610 that defines an inner annular recess 618a for retaining a resilient locking ring 620 
within the lock ring groove 588d of the cone mandrel 588. The locking ring retainer 618 further mates 
with and is movably coupled to the cone mandrel 588. An end of an emergency release sleeve 622 that 
defines radial passages 622a, an outer annular recess 622b, and a longitudinal passage 622c is received 
within and is threadably coupled to an end of the lower mandrel 610. The emergency release sleeve 
622 is also received within, mates with, and slidably and sealingly engages an end of the cone mandrel 
588. 

(0154J An end of a pressure balance piston 624 is received within, mates with, and slidably and 
sealingly engages the end of the lower mandrel 610 and receives, mates with, and is threadably coupled 
to an end of the cone mandrel 588. The other end of the pressure balance piston 624 receives, mates 
with, and slidably and sealingly engages the emergency release sleeve 622. 

101 55] An end of a bypass valve operating probe 626 that defines a longitudinal passage 626a is 
received within and is threadably coupled to another end of the lower mandrel 610. An end of an 
expansion cone mandrel 628 that defines radial passages 628a receives and is threadably coupled to the 
other end of the lower mandrel 610. A sealing sleeve expansion cone 630 is slidably coupled to the 
other end of the expansion cone mandrel 628 that includes an outer tapered expansion surface 630a. A 
guide 632 is releasably coupled to another end of the expansion cone mandrel 628 by a retaining collet 
634. 

[0156] An end of an expandable sealing sleeve 636 receives and is mounted on the sealing sleeve 
expansion cone 630 and the guide 632. The other end of the expandable sealing sleeve 636 receives 
and is tiireadably coupled to an end of a bypass valve body 638 that defines radial passages, 638a and 
638b. An clastomeric coating 640 is coupled to the exterior of at least a portion of the expandable 
sealing sleeve 636. An end of a probe guide 642 that defines an inner annular recess 642a is received 
within and is threadably coupled to an end of the bypass valve body 638 and receives and mates with an 
end of the bypass valve operating probe 626. 

[01571 A bypass valve 644 that defines a longitudinal passage 644a and radial passages, 644b and 
644c and includes a collet locking member 644d at one end for releasably engaging an end of the 
bypass valve operating probe 626 is received within, mates witfi, and slidably and sealingly engages the 
bypass valve body 638. An end of a lower mandrel 646 that defines a longitudinal passage 646a 
receives and is threadably coupled to an end of the bypass valve body 638. 
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101581 An end of a dart guide sleeve 648 that defines a longitudinal passage 648a is received 
within and is coupled to an end of the bypass valve body 638 and the other end of the dart guide sleeve 
648 is received within and is coupled with the lower mandrel 646. An end of a differential piston 650 
that includes an inner flange 650a at another end receives and is coupled to an end of the lower mandrel 
646 by one or more shear pins 652. An end of a float valve assembly 654 including a float valve 654a, 
a valve guard 654b, and a guide nose 654c receives and is threadably coupled to an end of the lower 
mandrel 646. A plurality of circumferentially spaced apart locking dogs 656 are pivotally coupled to 
the inner flange 650a of the differential piston 650 and are further supported by an end of the float valve 
assembly 654. 

10159] As illustrated in Figs. 24a-24k, in an exemplary embodiment, during operation of the 
apparatus 400, the apparatus is initially positioned within a preexisting structure 700 such as. for 
example, a wellbore that traverses a subterranean formation. In several alternative embodiments, the 
wellbore 700 may have any inclination from vertical to horizontal. Furthermore, in several alternative 
embodiments, the wellbore 700 may also inchide one or more preexisting wellbore casings, or other 
well construction elements, coupled to the wellbore. During the positioning of the apparatus 400 within 
the wellbore 700, the casings, 468 and 470, are supported by the positive casing locking dog 464 and 
the torsional shear pins, 592a and 592b. In this manner, axial and torque loads may be transmitted 
between the casings, 468 and 470, and the tubular support member 402. 
101601 In an exemplary embodiment, as illustrated in Fig. 25h, prior to tlie assembly of the 
apparatus 400. the force of the spring 418 applies a sufficient downward longitudinal force to position 
the ends of the casing gripper locking dep. 424a and 424b, between the outer annular recesses. 406d 
and 406e, of the gripper upper mandrel 406 thereby placing the bypass valve body 412 in a neutral 
position. In an exemplary embodiment, when the apparatus 400 is assembled by inserting the apparatus 
into the casing 468, the ends of the casing gripper locking dogs. 424a and 424b, impact the upper end of 
the casing 468 and are thereby displaced, along with the bypass valve body 412, upwardly relative to 
the gripper upper mandrel 406 until the ends of the casing gripper locking dogs pivot radially inwardly 
into engagement with the outer annular recess 406d of the gripper upper mandrel. In this manner, the 
bypass valve body 412 is positioned in an inactive position, as illustrated in Fig. 24a, that fluidicly 
decouples the casing gripper hydraulic ports, 406f and 406h. The upward displacement of the bypass 
valve body 412 relative to the gripper upper mandrel 406 fiirther compresses the spring 418. The 
bypass valve body 4 12 is then maintained in the inactive position due to the placement of the casing 
gripper locking dogs. 424a and 424b, within the casing 468 thereby preventing the ends of the casing 
gripper locking dogs from pivoting radially outward out of engagement with the outer annular recess 
406d. 

[01611 Referring to Figs. 26a-26k. when the apparatus 400 is positioned at a desired predetermined 
position within the wellbore 700. a nuidic material 702 is injected into the apparatus through the 
passages 402a. 404a, 406a, 454a, 450a, 456a. 458a, 476a. 478a. 484a, 522a, 529a, 534a. 544a. 554a. 
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566a, 588a, 622c, 610a, 626a, 644a, and 646a and out of the apparatus through the float valve 654a. In 
this manner the proper operation of the passages 402a, 404a, 406a, 454a, 450a, 456a, 458a, 476a, 478a, 
484a, 522a. 529a, 534a, 544a, 554a, 566a, 588a, 622c, 610a, 626a, 644a, and 646a and the float valve 
654a may be tested. A dart 704 is then injected into the apparatus with the fluidic material 702 through 
the passages 402a, 404a, 406a, 454a, 450a, 456a, 458a, 476a, 478a, 484a, 522a. 529a, 534a. 544a, 554a, 
566a, 588a, 622c, 610a, 626a, and 644a until the dart is positioned and seated in the passage 646a of the 
lower mandrel 646. As a result of the positioning of the dart 704 in the passage 646a of the lower 
mandrel 646, the passage of the lower mandrel is thereby closed. 

10162J The fluidic material 702 is then injected into the apparatus thereby increasing the operating 
pressure within the passages 402a, 404a. 406a, 454a, 450a, 456a, 458a, 476a, 478a, 484a, 522a. 529a. 
534a. 544a, 554a, 566a, 588a, 622c, 610a, 626a, and 644a. Furthermore, the continued injection of the 
fluidic material 702 into the apparatus 400 ako causes the fluidic material 702 to pass tlirough the radial 
passages, 526b and 526c. 530b and 530c. and 536b and 536c, of the piston 526, 530, and 536. 
respectively, into an annular pressure chamber 706 defined between the actuator barrel 492 and the 
connector tube 529, an annular pressure chamber 708 defined between the actuator barrel 502 and the 
connector tube 534, and an annular pressure chamber 710 defined between the actuator barrel 5 12 and 
the connector tube 544. 

(0163] The pressurization of the annular pressure chambers, 706, 708, and 710 then cause the 
pistons 526, 530, and 536 to be displaced upwardly relative to the casing 470. As a result, the 
connector tube 529, the connector tube 534, the connector tube 544, the threaded bushing 550, tlie lock 
nut 552, the tool joint adaptor 554. the sealing sleeve 558, the tool joint adaptor 560. the torsion plate 
562, the upper bushing 564, the cup mandrel 566, the thimble 568, the inner thimble 570, the packer 
cup 572, the backup ring 574, the spacer 576, the thimble 578, tlie inner thimble 580, the packer cup 
582. tlie backup ring 584, the spacer 586, and the cone mandrel 588 are displaced upwardly relative to 
the casing 470, the shear pin bushing 590, the locking ring 594, the upper cone retainer 596, the upper 
cam 598. and the upper cone segments 600. 

[01641 As a result, as illustrated in Figs. 26j, 27a, and 27b, the shear pin bushing 590. the locking 
ring 594, the upper cone retainer 596, the upper cam 598, and the upper cone segments 600 are 
displaced downwardly relative to the cone mandrel 588, the lower cone segments 602, and the lower 
cam 604 thereby driving the upper cone segments 600 onto and up the cam arms 604a of the lower cam 
604, and driving the lower cone segments 602 onto and up the cam arms 598d of the upper cam 598. 
During the outward radial displacement of the upper and lower cone segments, 600 and 602, the upper 
and cone segments translate towards one another in the longitudinal direction and also pivot about the 
pivot points. 596b and 606a, of the upper and lower cone retainers. 596 and 606. respectively. 
101651 As a result, a segmented expansion cone is formed tliat includes a substantiaUy continuous 
outer arcuate spherical surface provided by the axially aligned and interleaved upper and lower 
expansion cone segments, 600 and 602. Furthermore, the resilient locking ring 594 is relocated firom 
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the lock ring groove 588b to the lock ring groove 588c thereby releasably locking the positions of the 
shear pin bushing 590, the locking ring 594, the upper cone retainer 596, the upper cam 598. and the 
upper cone segments 600 relative to the cone mandrel 588. 

(0166] Referring to Figs. 28a to 28j, the continued injection of the fluidic material 702 into the 
apparatus 400 continues to pressurize annular pressure chambers, 706, 708. and 710. As a result, an 
upward axial force is applied to the shear pin bushing 590 that causes the torsional shear pins, 592a and 
592b, to be sheared thereby decouplmg the wellbore casing 470 firom the shear pin bushing 590 and 
permitting the pistons 526. 530, and 536 to be further displaced upwardly relative to tlie casing 470. 
The further upward displacement of the pistons 526, 530, and 536 in turn displaces the cone mandrel 
588, the upper cam 598. the upper cone segments 600, the lower cone segments 602, and the lower cam 
604 upwardly relative to the casing 470. As a result, the segmented expansion cone provided by the 
interleaved and axially aligned upper and lower cone segments, 600 and 602, radially expands and 
plastically deforms a portion of the casing 470. 

[0167] Referring to Figs. 29a-29m, during the continued injection of the fluidic material 702, the 
segmented expansion cone provided by the interleaved and axially aligned upper and lower cone 
segments, 600 and 602, will continue to be displaced upwardly relative to the casing 470 thereby 
continuing to radially expand and plastically deforni the casing until the locking dogs 656 engage and 
push on the lower end of the casing 470. When the locking dogs 656 engage and push on the lower end 
of the casing 470. the locking dogs 656, the float vah/e assembly 654. the differential piston 650, the 
dart guide sleeve 648, the lower mandrel 646, the bypass valve 644, the elastomeric coating 640, the 
bypass valve body 638, the expandable sealing sleeve 636, the retaining collet 634, the guide 632, the 
sealing sleeve expansion cone 630. the expansion cone mandrel 628, the bypass valve operating probe 
626. the pressure balance piston 624, the emergency release sleeve 622, the resilient locking ring 620, 
the locking ring retainer 618, the locking dogs 616. the locking dog retainer sleeve 614, the torsion 
locking pin 612, the lower mandrel 610, the release housing 608, the lower cone retainer 606, the lower 
cam 604. and the lower cone segments 602 are displaced downwardly in the longitudinal direction 
relative to the cone mandrel 588. As a result, the upper cam 598 and the upper cone segments 600 arc 
moved out of axial alignment with the lower cone segments 602 and the lower cam 604 thereby 
collapsing the segmented expansion cone. Furtheimore, the locking ring 620 is moved from the lock 
ring gtxwve 588d to the lock ring groove 588c thereby releasably fixing the new position of the lower 
cone segments 602 and the lowCTcam 604. 

[0168] In particular, as illustrated in Fig. 30a, when a downward tensile longitudinal force is 
initially applied to the lower mandrel 610 relative to cone mandrel 588, the lower mandrel, the locking 
dog retainer sleeve 614, and the locking ring retainer 618 are displaced downwardly relative to the cone 
mandrel 588 when the applied tensile force is sufficient to release the locking ring 620 from 
engagement with the lock ring groove 588d. As illustrated in Fig. 30b. if the applied tensile force is 
sufficient to release the locking ring 620 from engagement with the lock ring groove 588d. the lower 
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mandrel 61 0, the locking dog retainer sleeve 61 4, and the locking ring retainer 618 are displaced 
do\vnwardly relative to the cone mandrel 588 thereby displacing the annular recess 614a of the locking 
dog retainer sleeve downwardly relative to the locking dogs 616: As a result, the locking dogs 616 are 
released from engagement with the locking dog grooves 588h of the cone mandrel 588 thereby 
permitting the lower cone segments 602, the lower cam 604, and the lower cone retainer 606 to be 
displaced dovsniwardly relative to the cone mandrel 588. 

(0169) As illustrated in Fig. 30c, further downward displacement of the lower mandrel 610 then 
causes the torsion locking pin 612 to engage and displace tlie release housing 608 downwardly relative 
to the cone mandrel 588 thereby displacing the locking dogs 616, the lower cone retainer 606, the lower 
cam 604, and the lower cam segments 602 downwardly relative to the cone mandrel. As a result, the 
lower cone segments 602 and the lower cam 604 are displaced downwardly out of axial alignment with 
the upper cam 598 and the upper cam segments 600 thereby colla^)sing the segmraited expansion cone. 
Furthermore, the downward displacement of the locking dog retainer sleeve 614 also displaced the 
locking ring retainer 618 and the locking ring 620 downwardly relative to the cone mandrel 588 thereby 
relocating the locking ring from the lock ring groove 588d to the lock ring groove 588e. In this manner, 
the now position of the lower cone segments 602 and the lower cam 604 are thereby releasably fixed 
relative to the cam mandrel 588 by the locking ring 620. 

[01701 The operations of Figs. 30a-30c may be reversed, and the segmented expansion cone may 
again be expanded, by applying a upward compressive force to the lower mandrel 610. If the 
compressive force is sufficient, the locking ring 620 will be released from engagement with the lock 
ring groove 588e, diereby permitting the lower mandrel 610 and die locking dog retainer 614 to be 
displaced upwardly relative to the cone mandrel 588. As a result, the locking dog retainer 614 will 
engage and displace the locking dogs 616, the lower cam 604, the lower cone segments 602. the lower 
cone retainer 606, and the release housing 608 upwardly relative to the cone mandrel 588 thereby 
bringing the upper cam 598 and the upper cone segments 600 back into axial alignment with the lower 
cone segments 602 and the lower cam 604. As a result, the segmented expansion cone is once again 
expanded. Once the segmented cone has been fully expanded, the locking dogs 616 will once again be 
positioned in alignment with the locking dog grooves 588h of the cone mandrel 588 and will thereby 
once again engage the locking dog grooves. The continued upward displacement of die lower mandrel 
610 relative to cone mandrel 588 will thereby also upwardly displace the locking dog rrtainer 614 
upwaidly relative to die cone mandrel thereby once again capturing and restraining the locking dogs 
616 within the annular recess 614a of die locking dog retainer. As a result, die new expansion position 
of the lovrer cone segments 602 and the lower cam 604 relative to the cone mandrel 588 will be 
releasably locked by die locking dogs 616. Furthermore, the locking ring 620 will also be relocated 
from engagement witfi the lock ring groove 588e to engagemait wiUi die lock ring groove 588d to 
thoeby releasably lock the expanded segmented cone in the expanAed position. 
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10171) Referring to Figs. 3la-31n, the continued injection of the fluidic material 702 into the 
apparatus 400 continues to pressurize the piston chambers 706, 708, and 710 thereby further displacing 
the pistons upwardly 526, 530, and 536 upwardly relative to the support member 402. Because the 
engagement of the locking dogs 656 with the lower end of tlie casing 470 prevents float valve 654 from 
entering the casing the continued upward displacement of the pistons 526. 530, and 536 relative to the 
support member 402 causes the bypass valve operating probe 626 to be displaced upwardly relative to 
the support member thereby disengaging the bypass valve operating probe from the probe guide 642, 
and also causes the sealing sleeve expansion cone 630 to be displaced upwardly relative to the 
expandable sealing sleeve 636 thereby radially expanding and plastically deforming the sealing sleeve 
636 and the elastomeric coating 640 into sealing engagement with the interior surface of the lower end 
of the casing 470. As a result, the lower end of the casing 470 is fluidicly sealed by the combination of 
the sealing engagement of the seaUng sleeve 636 and elastomeric coating 640 with the interior surface 
of the lower end of the casing and the positioning the dart 704 within the passage 646a of the lower 
mandrel 646. 

[01721 Continued injection of tiie fluidic material 702 into the apparatus 400 continues to 
pressurize the piston chambers 706, 708, and 710 until tiie pistons 536, 530 and 536 are displaced 
upwardly relative to the casing 470 to their maximum upward position relative to the support member 
402. As a result, the dart ball guide 524 impacts the positive casing lock mandrel 478 with sufficient 
force to shear the shear pins, 428a and 428b, thereby decoupling the positive casing lock mandrel 478 
from the casing lock barrel adaptor 474. The positive casing lock mandrel 478 is flien displaced 
upwardly relative to the support member 402 which in turn displaces the positive casing lock releasing 
mandrel 476 upwardly relative to the positive casing locking dogs 464. As a result, the internal flanges, 
464a and 464b, of the positive casing locking dogs are relocated into engagement with the annular 
recesses, 476c and 476d, respectively, of the positive casing lock releasing mandrel 476. The positive 
casing lock casing collar 466 is thereby released from engagement with the positive casing locking dogs 
464 thereby releasing tiie casings 468 and 470 from engagement witii the support member 402. As a 
result, tfie positions of the casings, 468 and 470, are no longer fixed relative to the support member 402. 
10173] Refeiring to Figs. 32a-32k, the injection of the fluidic material 702 is stopped and the 
support member 402 is then lowered into the wellbore 700 until the float vaWe assembly 654 impacts 
the bottom of the wellbore. The support member 402 is then further lowered into the wellbore 700, 
with the float valve assembly 654 resting on tiw bottom of the wellbore, until the bypass valve 
operating probe 626 impacts and displaces tiie bypass vaWe 644 downwardly relative to the bypass 
valve body 638 to fluidicly couple tiie passages, 638a and 644b, and the passages, 638b and 644c. and 
until sufficient upward compressive force has been applied to die lower mandrel 610 to re-expand tiie 
segmented expansion cone provided by tiie cone segments, 600 and 602. In an exemplary 
embodiment, the collet locking member 644d of the bypass valve 644 will also engage an end of the 
bypass valve operating probe 626. 
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[01 74) In an exemplary embodiment, the support member 402 is lowered downwardly into the 
wellbore 700 such that sufficient upward compressive force is applied to the lower mandrel 610 to 
release the locking ring 620 from engagement with the lock ring groove 588e, thereby permitting the 
lower mandrel 610 and the locking dog retainer 614 to be displaced upwardly relative to the cone 
mandrel 588. As a result, the locking dog retainer 614 will engage and displace the locking dogs 616, 
the lower cam 604, the lower cone segments 602, the lower cone retainer 606. and the release housing 
608 upwardly relative to the cone mandrel 588 thereby bringing the upper cam 598 and the upper cone 
segments 600 back into axial alignment with the lower cone segments 602 and the lower cain 604. As a 
result, the segmented expansion cone is once again expanded. Once the «gmented cone has been fully 
expanded, the locking dogs 616 wUl once ag^in be positioned in alignment with the locking dog 
grooves 588h of the cone mandrel 588 and will thereby once again engage the locking dog grooves. 
The continued upward displacement of the lower mandrel 610 relative to cone mandrel 588 will thereby 
also upwardly displace the locking dog retainer 614 upwardly relative to the cone mandrel tliereby once 
again capturing and restraining the locking dogs 616 within the annular recess 614a of the locking dog 
retainer. As a result, the new expansion position of the lower cone segments 602 and the lower cam 
604 relative to the cone mandrel 588 will be releasably locked by the locking dogs 616. Furthermore, 
the locking ring 620 will also be relocated from engagement with the lock ring groove 588e to 
engagement with the lock ring groove 588d to thereby releasably lock the expanded segmented cone in 
the expanded position. 

[0175] A hardenable fluidic sealing material 712 may then be injected into the apparatus 400 
through the passages 402a, 404a. 406a, 454a, 450a, 456a, 458a, 476a, 478a, 522a, 526a, 529a, 530a, 
534a, 536a, 544a, 554a, 566a, 588a, 622a, 610a, 626a, 638a, 638b, 644b, and 644c, and out of tlie 
apparatus through the circumferential gaps defined between the circumferentially spaced apart locking 
dogs 656 into the annulus between the casings 468 and 470 and the wellbore 700. In an exemplary 
embodiment, the hardenable fluidic sealing material 712 is a cement suitable for well construction. The 
hardenable fluidic sealing material 712 may then be allowed to cure before or after the further radial 
expansion and plastic deformation of the casings 468 and/or 470. 

101761 Referring to Figs. 33a-33p, after completing the injecljon of the fluidic material 7 1 2, the 
support member 402 is then lifted upwardly thereby displacing the bypass valve operating pn)be 626 
and the bypass valve 644 upwanlly to fluididy decouple the passages, 638a and 644b and 638b and 
644c until the collet locking member 644d of the bypass valve is decoupled from the bypass valve 
operating probe. The support member 402 is then fiirther lifted upwardly until the segmented 
expansion cone, provided by the interleaved and axially aligned cone segments, 600 and 602, impacts 
the transition between the expanded and unexpanded sections of the casing 470. A fluidic material 714 
is then injected into the apparatus 400 thnwigh the passages 402a, 404a, 406a, 454a, 450a, 456a, 458a, 
476a, 478a, 484a, 524a, S22a. S26a. 529a. 530a, 534a, 536a, 544a, 554a, 566a. 588a, 622c. 610a. and 
626a thereby pressurizing the interior portion of the casing 470 below tiie packer cups. 572 and 582. In 
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particular, the packer cups, 572 and 582, engage the interior surface of the casings 468 and/or 470 and 
thereby provide a dynamic movable fluidic seal. As a result, the pressure differential across the packer 
cups, 572 and 582, causes an upward tensile force that pulls the segmented expansion cone provided by 
the axially aligned and interleaved cone segments, 600 and 602. to be pulled upwardly out of the 
casings 468 and/or 407 by the packer cups thereby radially expanding and plastically deforming the 
casings. Furthermore, the lack of a fluid tight seal between die cone segments, 572 and 582, and the 
casings 468 and/or 470 permits the fluidic material 714 to lubricate the interface between the cone 
segments and the casings during the radial expansion and plastic deformations of the casings by the 
cone segments. In an exemplary embodiment, during the radial expansion and plastic deformation of 
the wellboie casings 468 and/or 470. the support member 402 is lifted upwardly out of the wellbore 
700. In several alternative embodiments, the casings 468 and/or 470 are radially expanded and 
plastically deformed into engagement with at least a portion of the interior surface of the wellbore 700. 
(01771 Referring to Figs. 34a-34l, in an exemplary embodiment, a preexisting wellbore casing 716 
is coupled to. or otherwise support by or within, the wellbore 700. In an exemplary embodiment, 
duringthe radial expansion and plastic deformation of the portion of the casing 468 and/or 470 that 
overiaps with the preexisting casing 716, during the continued injection of the fluidic material 714, the 
bypass valve body 412 is shifted downwardly relative to the gripper upper mandrel 406 thereby 
fluidicly coupling the casing gripper hydraulic ports, 406f and 406h. As a result, the interior passages. 
428a and 440a, of the gripper bodies, 428 and 440, are pressurized thereby displacing the hydraulic slip 
pistons. 432a-432j and 442a-442j, radially outward into engagement with the interior surface of the 
preexisting wellbore casing 716. After die hydraulic slip pistons, 432a-432j and 442a^42j. engage the 
preexisting wellbore casing 716. the cominued injection of the fluidic material 714 causes the 
segmented expansion cone including the axially aligned and interleaved cone segments. 600 and 602, to 
be pulled through the overlapping portions of the casings 468 and/or 470 and die preexisting wellbore 
casing by the upward displacement of the pistons, 526, 530, and 536, relative to the preexisting 
wellbore casing. In this manner, the overiapping portions of the casings 468 and/or 470 and the 
preexisting wellbore casing 716 are simultaneously radially expanded and plastically deformed by the 
upward displacement of the segmented expansion cone including the axially aligned and interieaved 
cone segments. 600 and 602. In several alternative embodiments, the hydraulic slip pistons. 432a-432j 
and 442a-442j, ar« displaced radially outward into engagement with the interior surface of the casings 
468 and/or 470 and/or tiie preexisting wellbore casing 716. 

101781 In an exempUiry embodiment, the bypass valve body 412 is shifted downwardly relative to 
the gripper upper mandrel 406 by lowering the casing gripper locking dogs. 424a and 424b, using die 
support member 402 to a position below the unexpanded portions of the casings 468 and/or 470 into the 
radially expanded and plastically deformed portions of the casings. The ends of the casing gripper 
locking dogs. 424a and 424b, may then pivot outwardly out of engagement with tire outer annular 
recess 406d of the gripper upper mandrel 406 and then ar« displaced downwardly relative to tiie gripper 
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upper mandrel, along with the bypass valve body 412, due to the downward longitudinal force provided 
by the compressed spring 418. As a result, the bypass valve body 412 is placed in the neutral position 
illustrated in Fig. 25h. The casing gripper locking dogs, 424a and 424b, are then displaced upwardly 
relative to the casing gripper upper mandrel 406 using the support member 402 thereby impacting the 
casing gripper locking dogs widi the interior diameter of the unexpanded portion of the casings 468 
and/or 470. As a result, the casing gripper locking dogs, 424a and 424b, are displaced downwardly, 
along with the bypass valve body 412. relative to the casing gripper upper mandrel 406 until the ends of 
the casing gripper locking dogs pivot radially inwardly into engagement with the outer annular recess 
406e of the casing gripper upper mandrel thereby positioning the bypass valve body in an active 
position, as illustrated in Fig. 34a, in which the casing gripper hydraulic ports, 406f and 406h, are 
fluidicly coupled. 

[01791 hi an alternative embodiment, the bypass valve body 412 is shifted downwardly relative to 
the gripper upper mandrel 406 by raising the casing gripper locking dogs, 424a and 424b, to a position 
above the casmg 468 using the support member 402 thereby permitting the ends of the casing gripper 
locking dogs to pivot radially outward out of engagement with the outer annular recess 406d of the 
gripper upper mandrel 406. The ends of the casing gripper locking dogs, 424a and 424b, are then 
displaced downwardly relative to the gripper upper mandrel, along with the bypass valve body 412, due 
to the downward longitudinal force provided by the compressed spring 418, into engagement with the 
outer annular recess 406e of the casing gripper upper mandrel thereby positioning the bypass valve 
body in an active position, as illustrated in Fig. 34a, in which the casing gripper hydraulic ports, 406f 
and 406h, are fluidicly coupled. 

[01801 hi an exemplary embodiment, the process of pulling tiie segmented expansion cone 
provided by pulling the interieaved and axially aligned cone segments. 600 and 602, upwardly through 
the overlapping portions of die casings 468 and/or 470 and the preexisting wellbore casing 716 is 
repeated by repeatedly stroking the pistons, 526, 530, and 536, upwardly by repeatedly a) injecting the 
fluidic material 714 to pressurize the apparatus 400 thereby displacing the segmented expansion cone 
upwardly, b) depressurizing the apparatus by halting die injection of the fluidic material, and then c) 
lifting the elements of the apparatus upwardly using the support member 402 in order to properly 
position the pistons for another upward stroke. 

[0181] Referring to Figs. 35a-351, in an exemplary embodiment, during the operation of the 
apparatus 400, the segmented expansion cone provided by the interleaved and axially aligned cone 
segments, 600 and 602, may be collapsed thereby moving the cone segments out of axial alignment by 
injecting a ball phig 718 into the apparatus using die injected fluidic material 714 dirough the passages 
402a, 404a. 406a, 454a, 450a, 456a, 458a, 476a, 484a, 522a, 529a, 534a, 544a, 554a, 566a, and 588a 
into sealing engagement with the end of the emergency releasing sleeve 622. The continued injection 
of the fluidic material 714 following die sealing engagement of the ball plug 718 with the end of the 
emergency releasing sleeve 622 will apply a downward longitudinal tensile force to die lower mandrel 
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610. As a result, as illustrated and described above with reference to Fig. 30a, when the downward 
tensile longitudinal force is initially applied to the lower mandrel 610 relative to cone mandrel 588, the 
lower mandrel, the locking dog retainer sleeve 614, and Uie locking ring retainer 61 8 are displaced 
downwardly relative to the cone mandrel 588 when the applied tensile force is sufficient to release the 
locking ring 620 from engagement with the lock ring groove 588d. As illustrated in Fig. 30b, if the 
applied downward tensile longitudinal force is sufficient to release the locking ring 620 from 
engagement with the lock ring groove 588d,'the lower mandrel 610, the locking dog retainer sleeve 
614, and the locking ring retainer 61 8 are displaced downwardly relative to the cone mandrel 588 
thereby displacing the annular recess 614a of the locking dog retainer sleeve downwardly relative to the 
locking dogs 616. As a result, the locking dogs 616 are released from engagement with the locking dog 
grooves 588h of the cone mandrel 588 thereby permitting the lower cone segments 602. the lower cam 
604, and the lower cone retainer 606 to be displaced downwardly relative to the cone mandrel 588. 
(01821 As illustrated in Fig. 30c, fiirther downward displacement of the lower mandrel 610 then 
causes tlie torsion locking pin 612 to engage and displace the release housing 608 downwardly relative 
to the cone mandrel 588 thereby displacing the locking dogs 616, the lower cone retainer 606, the lower 
cam 604, and the lower cam segments 602 downwardly relative to die cone mandrel. As a result, the 
lower cone segments 602 and the lower cam 604 are displaced downwardly out of axial alignment with 
the upper cam 598 and the upper cam segments 600 thereby collapsing the segmented expansion cone. 
Furthermore, the downward displacement of the locking dog retainer sleeve 614 also displaced the 
locking ring retainer 618 and tlie locking ring 620 downwardly relative to the cone mandrel 588 thereby 
relocating the locking ring from the lock ring groove 588d to the lock ring groove 588e. In this manner, 
the now position of the lower cone segments 602 and the lower cam 604 are thereby releasably fixed 
relative to the cam mandrel 588 by the locking ring 620. 

J0183] Referring now to Fig. 36a, an exemplary embodiment of the operation of the pressure 
balance piston 624 during an exemplary embodiment of the operation of the apparatus 400 will now be 
described. In particular, after the dart 704 is positioned and seated in the passage 646a of the lower 
mandrel 646, the operating pressure widiin the passage 622c will increase. As a resuh. the operating 
pressure within the passages 622a will increase tfiereby increasing the operating pressures witliin the 
passages, 588f and 588g, of the cone mandrel 588, and within an annulus 720 defmed between the cone 
mandrel 588 and lower mandrel 610. The operating pressure within the ammlus 720 acts upon an end 
face of the pressure balance piston 624 thereby applying a downward longitudinal foree to the cone 
mandrel 588. As a result, the cone mandrel 588 and the locking dog retainer sleeve 614 could 
inadvertently be displaced away from each other in opposite directions during the pressurization of the 
interior passages of the apparatus 400 caused by the placement of the dart 704 ui the passage 646a of 
the lower mandrel 646 thereby potentially collapsing the segmented expansion cone including the 
interleaved and axially aligned cone segments, 600 and 602. Thus, the pressure balance piston 624, in 
an exemplary embodiment, neutralizes the potential effects of the pressurization of the interior passages 
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of the apparatus 400 caused by the placement of the dart 704 in the passage 646a of the lower mandrel 

646. 

[0184] Referring now to Fig. 36b, an exemplary embodiment of the operation of the pressure 
balance piston 624 during another exemplary embodiment of the operation of the apparatus 400 will 
now be described. In particular, during tlie placement of.the ball 718 within the passage 622c of the 
releasing sleeve 622, the interior passages of the apparatus 400 upstream from the ball arc pressurized. 
However, since the ball 718 blocks the passage 622c, the passage 622a is not pressurized. As a result, 
the pressure balance piston 624 does not apply a downward longitudinal force to the cone mandrel 588. 
As a result, the pressure balance piston 624 does not interfere with the collapse of the segmented 
expansion cone including the interleaved and axially aligned cone segments, 600 and 602, caused by 
the placement of the ball 718 within the mouth of the passage 622c of the release sleeve 622. 
101851 An apparatus for radially expanding and plastically deforming an expandable tubular 
member has been described that includes a float shoe adapted to mate with an end of the expandable 
tubular member, an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 
expanded to a larger outside dimension for radial expansion of the expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to tlie adjustable expansion mandrel 
adapted to controllably displace the adjustable expansion mandrel relative to the expandable tubular 
member, a locking device coupled to the actuator adapted to controllably engage the expandable tubular 
member, and a support member coupled to the locking device. 

[01 86] A method for radially expanding and plastically deforming an expandable tubular member 
within a borehole has been described that includes positioning an adjustable expansion mandrel within 
the expandable tubular member, supporting the expandable tubular member and the adjustable 
expansion mandrel within the borehole, towering the adjustable expansion mandrel out of the 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, and 
displacing the adjustable expansion mandrel upwardly relative to the expandable tubular member n 
times to radially expand and plastically deform n portions of the expandable tubular member. 
101871 A method for forming a mono diameter wellbore casing has been described that includes 
positioning an adjustable expansion mandrel within a first expandable tubular member, supporting the 
first expandable tubular member and the adjustable expansion mandrel within a borehole, lowering the 
adjustable expansion mandrel out of the first expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly 
relative to the firet expandable tubular member m times to radially expand and plastically deform m 
portions of the first expandable tubular member within the borehole, positioning the adjustable 
expansion mandrel within a second expandable tubular member, supporting the second expandable 
tubular member and the adjustable expansion mandrel within the borehole in overlapping relation to the 
first expandable tubular member, lowering the adjustable expansion mandrel out of the second 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, and 
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displacing the adjustable expansion niandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically deform n portions of the second expandable tubular 
member within the borehole. 

[0188] An apparatus for radially expanding and plastically deforming an expandable tubular 
member has been described that includes a float shoe adapted to mate with an end of the expandable 
tubular member, an adjustable expansion mandrel coupled to the float shoe adapted to be controllabiy 
expanded to a larger outside dimension for radial expansion of the expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to the adjustable esq^ansion mandrel 
adapted to controllabiy displace the adjustable expansion mandrel relative to the expandable tubular 
member, a locking device coupled to the actuator adapted to controllabiy engage the expandable tubular 
member, a support member coupled to the locking device, and a sealing member for sealingly engaging 
the expandable tubular member adapted to define a pressure chamber above the adjustable expansion 
mandrel during radial expansion of the expandable tubular member. 

[0189] A method for radially expanding and plastically deforming an expandable tubular member 
within a borehole has been described that includes positioning an adjustable expansion mandrel within 
the expandable tubular member, supporting the expandable tubular member and the adjustable 
expansion mandrel within the borehole, lowering the adjustable expansion mandrel out of the 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, 
displacing the adjustable expansion mandrel upwardly relative to the expandable tubular member n 
times to radially expand and plastically deform n portions of the expandable tubular member within the 
borehole, and pressurizing an interior region of the expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the expandable tubular 
member within the borehole. - 

(0190] A method for forming a mono diameter wellbore casing has been described that includes 
positioning an adjustable expansion mandrel within a first expandable tubular member, supporting the 
first expandable tubular member and the adjustable expansion mandrel within a borehole, lowering the 
adjustable expansion mandrel out of the first expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, displacing tlie adjustable expansion mandrel upwardly 
relative to the first expandable tubular member m times to radially expand and plastically deform m 
portions of the first expandable tubular member within the borehole, pressurizing an interior region of 
the first expandable tubular member above the adjustable expansion mandrel during the radial 
expansion and plastic deformation of the first expandable tubular member within the borehole, 
positioning the adjustable expansion mandrel within a second expandable tubular member, supporting 
the seccHid expandable tubular member and the adjustable expansion mandrel within the borehole in 
overlapping relation to the fu^t expandable tubular member, lowering the adjustable expansion mandrel 
out of the second expandable tubular member, increasing the outside dimension of the adjustable 
expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to the second 
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expandable tubular member n times to radially expand and plastically deform n portions of the second 
expandable tubular member within the borehole, and pressurizing an interior region of the second 
expandable tubular member above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the second expandable tubular member within tlie borehole. 
10191) An apparatus for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described that includes a float shoe adapted to mate with an end of the expandable tubular 
member, a drilling member coupled to the float shoe adapted to drill the borehole, an adjustable 
expansion mandrel coupled to the float shoe adapted to be controllably expanded to a larger outside 
dimension for radial expansion of the expandable tubular member or collapsed to a smaller outside 
dimension, an actuator coupled to the adjustable expansion mandrel adapted to controllably displace the 
adjustable expansion mandrel relative to the expandable tubular member, a locking device coupled to 
the actuator adapted to controllably engage the expandable tubular member, and a support member 
coupled to the locking device. 

[0192] A method for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described that includes positioning an adjustable expansion mandrel within the expandable tubular 
member, coupling a drilling member to an end of the expandable tubular member, drilling the borehole 
using the drilling member, positioning the adjustable expansion mandrel and the expandable tubular 
member widiin the drilled borehole, lowering the adjustable expansion mandrel out of the expandable 
tubular member, increasing the outside dimension of the adjustable expansion mandrel, and displacing 
the adjustable expansion mandrel upwardly relative to the expandable tubular member n times to 
radially expand and plastically deform n portions of the expandable tubular member within the drilled 
borehole. 

[01931 A method for forming a mono diameter wcllbore casing within a borehole has been 
described that includes positioning an adjustable expansion mandrel within a first expandable tubular 
member, coupling a drilling member to an end of the first expandable tubular member, drilling a first 
section of the borehole using the drilling member, supporting the first expandable tubular member and 
the adjustable expansion mandrel within the drilled first section of the borehole, lowering the adjustable 
expansion mandrel out of the first expandable tubular member, increasing the outside dimension of the 
adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to the 
first expandable tubular member m times to radially expand and plastically deform m portions of the 
first expandable tubular member within the drilled first section of the borehole, positioning the 
adjustable expansion mandrel within a second expandable tubular member, coupling the drilling 
member to an end of the second expandable tubular member, drilling a second section of the borehole 
using the drilling member, supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping relation to the first expandable tubular member 
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within the second drilled section of the borehole, lowering the adjustable expansion mandrel out of the 
second expandable tubular member, increasing the outside dimension of the adjustable expansion 
mandrel, and displacing the adjustable expansion mandrel upwardly relative to the second expandable 
tubular member n times to radially expand and plastically deform n portions of the second expandable 
tubular member within the drilled second section of the borehole. 

[01941 An apparatus for drilling a bordiole within a subterranean formation and tlien radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described that includes a float shoe adapted to mate with an end of the expandable tubular 
member, a drilling member coupled to the float shoe adapted to drill the borehole, an adjustable 
expansion mandrel coupled to the float shoe adapted to be controllably expanded to a larger outside 
dimension for radial expansion of the expandable tubular member or collapsed to a smaller outside 
dimension, an actuator coupled to the adjustable expansion mandrel adapted to controllably displace the 
adjustable expansion mandrel relative to the expandable tubular member, a locking device coupled to 
the actuator adapted to controllably engage the expandable tubular member, a support member coupled 
to the locking device, and a sealing member for sealing engaging the expandable tubular member 
adapted to define a pressure chamber above the adjustable expansion mandrel during the radial 
expansion of the expandable tubular member. 

[0195] A method for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described that includes positioning an adjustable expansion mandrel within the expandable tubular 
member, coupling a drilling member to an end of the expandable tubular member, drilling the borehole 
using the drilling member, positioning the adjustable expansion mandrel and the expandable tubular 
member within the drilled borehole, lowering the adjustable expansion mandrel out of the expandable 
tubular member, increasing the outside dimension of the adjustable expansion mandrel, displacing the 
adjustable expansion mandrel upwardly relative to the expandable tubular member n times to radially 
expand and plastically defomi n portions of the expandable tubular member within the drilled borehole, 
and pressuring an interior portion of the expandable tubular member above the adjustable expansion 
mandrel during the radial expansion and plastic deformation of the expandable tubular member within 
the drilled borehole. 

101961 A method for forming a mono diameter wellbore casing within a borehole has been 
described that includes positioning an adjustable expansion mandrel within a first expandable tubular 
member, coupling a drilling member to an end of the first expandable tubular member, drilling a first 
section of the borehole using the drilling member, supporting the first expandable tubular member and 
the adjustable expansion mandrel within the drilled first section of the borehole, lowering the adjustable 
expansion mandrel out of the first expandable tubular member, increasing the outside dimension of the 
adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to the 
first expandable tubular member m times to radially expand and plastically deform m portions of the 
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first expandable tubular member within the drilled first section of the borehole, pressuring an interior 
portion of the first expandable tubular member above the adjustable expansion mandrel during the 
radial expansion and plastic deformation of the first expandable tubular member within the first drilled 
section of the borehole, positioning the adjustable expansion mandrel within a second expandable 
tubular member, coupling the drilling member to an end of the second expandable tubular member, 
drilling a second section of the borehole using tlie drilling member, supporting the second expandable 
tubular member and the adjustable expansion mandrel within the borehole in overlapping relation to the 
first expandable tubular member within the second drilled section of the borehole, lowering the 
adjustable expansion mandrel out of the second expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly 
relative to the second expandable tubular member n times to radially expand and plastically deform n 
portions of the second expandable tubular member within the drilled second section of the borehole, 
and pressuring an interior portion of the second expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the second expandable 
tubular member within the drilled second section of the borehole. 

101971 An apparatus for radially expanding and plastically deforming an expandable tubular 
member has been described that includes a float shoe adapted to mate with an end of the expandable 
tubular member, a first adjustable expansion mandrel coupled to the float shoe adapted to be 
controllably expanded to a first larger outside dimension for radial expansion of the expandable tubular 
member or collapsed to a first smaller outside dimension, a second adjustable expansion mandrel 
coupled to the first adjustable expansion mandrel adapted to be controllably expanded to a second 
larger outside dimension for radial expansion of the expandable tubular member or collapsed to a 
second smaller outside dimension, an actuator coupled to the fust and second adjustable expansion 
mandrels adapted to controllably displace the first and second adjustable ejqjansion mandrels relative to 
the expandable tubular member, a locking device coupled to the actuator adapted to controllably engage 
the expandable tubular member, and a support member coupled to the locking device. The first larger 
outside dimension of the first adjustable expansion mandrel is larger than tfie second larger outside 
dimension of the second adjustable expansion mandrel. 

10198] A method for radially expanding and plastically deforming an expandable mbular member 
within a borehole has been described that includes positioning fffst and second adjustable expansion 
mandrels within the expandable hibular member, supporting the expandable tubular member and the 
first and second adjustable expansion mandrels within the borehole, lowering the first adjustable 
expansion mandrel out of the expandable tubular member, increasing the outside dimension of the first 
adjustable expansion mandrel, displacing the first adjustable expansion mandrel upwardly relative to 
the expandable tubular member to radially expand and plastically deform a lower portion of the 
expandable tubular member, displacing the first adjustable expansion mandrel and the second 
adjustable expansion mandrel downwardly relative to die expandable tubular member, decreasing the 
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outside dimension of the first adjustable expansion mandrel and increasing the outside dimension of the 
second adjustable expansion mandrel, and displacing the second adjustable expansion mandrel 
upwardly relative to the expandable tubular member to radially expand and plastically deform portions 
of the expandable tubular member above the lower portion of the expandable tubular member. The 
outside dimension of the first adjustable expansion mandrel is greater than the outside dimension of the 
second adjustable expansion mandrel. 

[0199] A method for forming a mono diameter wellbore casing has been described that includes 
positioning first and second adjustable expansion mandrels within a first expandable tubular member, 
supporting the first expandable tubular member and the first and second adjustable expansion mandrels 
within a borehole, lowering the first adjustable expansion mandrel out of the first expandable tubular 
member, increasing the outside dimension of Ac first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the first ej^andablc tubular member to radially 
expand and plastically deform a lower portion of die first expandable tubular member, displacing the 
firet adjustable expansion mandrel and the second adjustable expansion mandrel downwardly relative to 
the first expandable tubular member, decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable expansion mandrel, displacing 
die second adjustable expansion mandrel upwardly relative to the first expandable tubular member to 
radially expand and plastically deform portions of the first expandable mbular member above the lower 
portion of the expandable tubular member, positioning first and second adjustable expansion mandrels 
within a second expandable mbular member, supporting the first expandable tubular member and the 
first and second adjustable expansion mandrels within the borehole in overlapping relation to tiie first 
expandable tubular member, lowering the first adjustable expansion mandrel out of the second 
expandable tubular member, increasing the outside dimension of the first adjustable expansion mandrel, 
displacing tlie first adjustable expansion mandrel upwardly relative to the second expandable tubular 
member to radially expand and plastically deform a lower portion of the second expandable tubular 
member, displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 
downwanlly relative to the second expandable tubular member, decreasing the outside dimension of the 
first adjustable expansion mandrel and increasing the outside dimension of the second adjustable 
expansion mandrel, and displacing the second adjustable expansion mandrel upwardly relative to the 
second expandable tubular member to radially expand and plastically deform portions of the second 
expandable tubular member above the lower portion of die second expandable tubular member. The 
outside dimension of die fust adjustable expansion mandrel is greater dian die outside dimension of the 
second adjustable expansion mandrel. 

102001 An apparatus for radially expanding and plastically deforming an expandable tubular 
member has been described diat includes a float shoe adapted to mate vnih an end of die expandable 
tubular member, a first adjustable expansion mandrel coupled to the float shoe adapted to be 
controllably expanded to a first larger outside dimension for radial expansion of the expandable tubular 
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member or collapsed to a first smaller outside dimension, a second adjustable expansion mandrel 
coupled to the first adjustable expansion mandrel adapted to be controllably expanded to a second 
larger outside dimension for radial expansion of the expandable tubular member or collapsed to a 
second smaller outside dimension, an actuator coupled to the first and second adjustable expansion 
mandrels adapted to controllably displace the first and second adjustable expansion mandrels relative to 
the expandable tubular member, a locking device coupled to tlie actuator adapted to controllably engage 
the expandable tubular member, a support member coupled to the locking device, and a sealing member 
for sealingly engaging the expandable tubular adapted to define a pressure chamber above the first and 
second adjustable expansion mandrels during the radial expansion of the expandable tubular member. 
The first larger outside dimension of the first adjustable expansion mandrel is larger than the second 
larger outside dimension of the second adjustable expansion mandrel. 

[0201] A method for radially expanding and plastically deforming an expandable tubular member 
within a borehole has been described that includes positioning first and second adjustable expansion 
mandrels within the expandable tubular member, supporting the expandable tubular member and the 
first and second adjustable expansion mandrels within the borehole, lowering tlie first adjustable 
expansion mandrel out of the expandable tubular member, increasing the outside dimension of the first 
adjustable expansion mandrel, displacing the first adjustable expansion mandrel upwardly relative to 
the expandable tubular member to radially expand and plastically deform a lower portion of the 
expandable tubular member, pressurizing an interior region of the expandable tubular member above 
the first adjustable expansion mandrel duritig the radial expansion of the lower portion of the 
expandable tubular member by the first adjustable expansion mandrel, displacing the first adjustable 
expansion mandrel and the second adjustable expansion mandrel downwardly relative to the 
expandable tubular member, decreasing the outside dimension of the first adjustable expansion mandrel 
and increasing the outside dimension of the second adjustable expansion mandrel, displacing the second 
adjustable expansion mandrel upwardly relative to the expandable tubular member to radially expand 
and plastically deform portions of the expandable tubular member above the lower portion of the 
expandable tubular member, and pressurizing an interior region of the expandable tubular member 
above the second adjustable expansion mandrel during the radial expansion of the portions of the 
expandable tubular member above the lower portion of the expandable tubular member by the second 
adjustable expansion mandrel. The outside dimension of the first adjustable expansion mandrel is 
greater than the outside dimension of the second adjustable expansion mandrel. 
[02021 A method for forming a mono diameter wellbore casing has been described that includes 
positioning first and second adjustable expansion mandrels within a first expandable tubular member, 
supporting the first expandable tubular member and the first and second adjustable expansion mandrels 
within a borehole, lowering the first adjustable expansion mandrel out of the first expandable tubular 
member, increasing die outside dimensioii of the first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the first expandable tubular member to radially 
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expand and plastically deform a lower portion of tlie first expandable tubular member, pressurizing an 
interior region of the first expandable tubular member above the first adjustable expansion mandrel 
during the radial expansion of the lower portion of the first expandable tubular member by tlie first 
adjustable expansion mandrel, displacing the first adjustable expansion mandrel and the second 
adjustable expansion mandrel downwardly relative to the first expandable tubular member, decreasing 
the outside dimension of the first adjustable expansion mandrel and increasing the outside dimension of 
the second adjustable expansion mandrel, displacing the second adjustable expansion mandrel upwardly 
relative to the first expandable tubular member to radially expand and plastically deform portions of the 
first expandable tubular member above the lower portion of the expandable tubular member, 
pressurizing an interior region of the first expandable tubular member above the second adjustable 
expansion mandrel during the radial expansion of the portions of the first expandable tubular member 
above the lower portion of the first expandable tubular member by the second adjustable expansion 
mandrel, positioning first and second adjustable expansion mandrels within a second expandable 
tubular member, supporting the first expandable tubular member and the first and second adjustable 
expansion mandrels within the borehole in overlapping relation to the first expandable tubular member, 
lowering the first adjustable expansion mandrel out of the second expandable tubular member, 
increasing the outside dimension of the fu-st adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the second expandable tubular member to radially 
expand and plastically deform a lower portion of the second expandable tubular member, pressurizing 
an interior region of the second expandable tubular member above the first adjustable expansion 
mandrel during the radial expansion of the lower portion of the second expandable tubular member by 
the first adjustable expansion mandrel, displacing the first adjustable expansion mandrel and the second 
adjustable expansion mandrel downwardly relative to the second expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the outside 
dimension of the second adjustable expansion mandrel, displacing the second adjustable expansion 
mandrel upwardly relative to the second expandable tubular member to radially expand and plastically 
deform portions of the second expandable tubular member above the lower portion of the second 
expandable tubular member, and pressurizing an interior region of the second expandable tubular 
member above tiie second adjustable expansion mandrel during the radial expansion of the portions of 
the second expandable tubular member above the lower portion of the second expandable tubular 
member by the second adjustable expansion mandrel. The outside dimension of the first adjustable 
expansion mandrel is greater than the outside dimension of the second adjustable expansion mandrel. 
[02031 An apparatus for radially expanding and plastically defoming an expandable tubular 
member has been described that includes a support member, a locking device coupled to the support 
member and releasably coupled to the expandable tubular member, an adjustable expansion mandrel 
adapted to be controllably expanded to a larger outside dimension for radial expansion and plastic 
deformation of the expandable tubular member or collapsed to a smaller outside dimension, and an 
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actuator coupled to the locking member and the adjustable expansion mandrel adapted to displace the 
adjustable expansion mandrel upwardly through the expandable tubular member to radially expand and 
plastically deform a portion of the expandable tubular member. In an exemplary embodiment, the 
apparatus further includes a gripping assembly coupled to the support member and the actuator for 
controllably gripping at least one of the expandable tubular member or another tubular member. In an 
exemplary embodiment, the apparatus fiirther includes one or more cup seals coupled to the support 
member for sealingly engaging the expandable tubular member above the adjustable expansion 
mandrel. In an exemplary embodiment, the apparatus further includes an expansion mandrel coupled to 
the adjustable expansion mandrel, and a float collar assembly coupled to the adjustable expansion 
mandrel that includes a float valve assembly and a sealing sleeve coupled to the float valve assembly 
adapted to be radially expanded and plastically defonned by the expansion mandrel. 
(02041 A method for radially expanding and plastically deforming an expandable tubular member 
within a borehole has also been described that includes supporting the expandable tubular member, an 
hydraulic actuator, and an adjustable expansion mandrel within the borehole, increasing the size of the 
adjustable expansion mandrel, and displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular member using the hydraulic actuator to radially expand and plastically deform a 
portion of the expandable tubular member. In an exemplary embodiment, the method further includes 
reducing the size of the adjustable expansion mandrel after the portion of the expandable tubular 
member has been radially expanded and plastically defonned. In an exemplaiy embodiment, the 
method further includes fluidicly sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the adjustable expansion mandrel. In an 
exemplary embodiment, the method f\irther includes permitting the position of the expandable tubular 
member to float relative to the position of the hydraulic actuator after fluidicly sealing the radially 
expanded and plastically deformed end of the expandable tubular member. In an exemplary 
- embodiment, the method further includes injecting a hardenable fluidic sealing material into an annulus 
between the expandable tubular member and a preexisting structure after permitting the position of the 
expandable tubular member to float relative to the position of the hydraulic actuator, in an exemplaiy 
embodiment, the method further includes increasing the size of the adjustable expansion mandrel after 
permitting the position of the expandable tubular member to float relative to the position of the 
hydraulic actuator. In an exemplary embodiment, the method fiirther includes displacing the adjustable 
expansion cone upwardly relative to the expandable tubular member to radially expand and plastically 
deform another portion of the expandable tubular member. In an exemplary embodiment, the method 
further includes if the end of the other portion of the expandable tubular member overlaps with a 
preexisting structure, then not permitting the position of the expandable tubular member to float relative 
to the position of the hydiaulic actuator, and displacing the adjustable expansion cone upwardly relative 
to the expandable tubular member using the hydraulic actuator to radially expand and plastically 
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deform the end of the other portion of the expandable tubular member that overlaps with the preexisting 

structure. 

[0205) A method for forming a mono diameter wellbore casing within a borehole that includes a 
preexisting wellboiB casing has been described tiiat includes supporting the expandable tubular 
member, an hydraulic actuator, and an adjustable expansion mandrel within the borehole, increasing the 
size of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly 
relative to the expandable tubular member tising the hydraulic actuator to radially expand and 
plastically deform a portion of the wtpandable tubular member, and displacing the adjustable expansion 
mandrel upwaidly relative to the expandable tubular member to radially expand and plastically deform 
the remaining portion of the expandable tubular member and a portion of the preexisting wellbore 
casing that overlaps with an end of the remaining portion of the expandable tubular member. In an 
exemplary embodiment, the method further includes reducing the size of the adjustable expansion 
mandrel after the portion of the expandable tubular member has been radially expanded and plastically 
deformed. In an exemplary embodiment, the method farther includes fluidicly sealing the radially 
expanded and plastically deformed end of the expandable tubular member after reducing the size of the 
adjustable expansion mandrel. In an exemplary embodiment, the method ftirther includes permitting 
the position of the expandable tubular member to float relative to the position of the hydraulic actuator 
after fluidicly sealing the radially expanded and plastically deformed end of the expandable tubular 
member. In an exemplary embodiment, the method farther includes injecting a hardenable fluidic 
sealing material into an annulus between the expandable tubular member and the borehole after 
permitting the position of the expandable tubular member to float relative to the position of the 
hydraulic actuator. In an exemplary embodiment, the method further includes increasing the size of the 
adjustable expansion mandrel after permitting the position of the expandable tubular member to float 
relative to the position of the hydraulic actuator. In an exemplary embodiment, the method further 
includes displacing the adjustoble expansion cone upwardly relative to the expandable tubular member 
to radially expand and plastically deform the remaining portion of the expandable tubular member. In 
an exemplary embodiment, the method fiirther includes not pemnitting the position of the expandable 
tubular member to float relative to the position of the hydraulic actuator, and displacing the adjustable 
expansion cone upwardly relative to the expandable tubular member using the hydraulic actuator to 
radially expand and plastically deform the end of the remainmg portion of the expandable tubular 
member that overlaps with the preexisting wellbore casing after not permitting the position of the 
expandable tubular member to float relative to the position of the hydraulic actuator. 
10206] It is understood tfiat variations may be made in the foregoing without departing from the 
scope of the invention. For example, the teachings of the present illustrative embodiments may be used 
to provide a wellbore casing, a pipeline, or a structural support. Furthermore, the dements. and 
teachings of the various illustrative embodiments may be combined in whole or in part in some or all of 
the illustrative embodiments. In addition, the expansion surfaces of the upper and lower cone 
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segments. 600 and 602, may include any form of inclined surface or combination of inclined surfaces 
such as, for example, conical, spherical, elliptical, and/or parabolic that may or may not be faceted. 
Finally, one or more of the steps of tiie methods of operation of the exemplary embodiments may be 
omitted and/or performed in another order. 

10207) Although illustrative embodiments of the invention have been shown and described, a wide - 
range of modification, changes and substitution is contemplated in the foregoing disclosure. In some 
instances, some features of the present invention may be employed without a corresponding use of the 
other features. Accordingly, it is appropriate that the appended claims be construed broadly and in a 
manner consistent with the scope of the invention. 
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1 . An apparatus for radially expanding and plastically defonning an expandable tubular member, 
comprising: 



a 
an ai 



an 



float shoe adapted to mate with an end of the expandable tubular member; 
djustable expansion mandrel coupled to the float shoe adapted to be controllably 
expanded to a larger outside dimension for radial expansion of the expandable 
tubular member or collapsed to a smaller outside dimension; 
actuator coupled to the adjustable expansion mandrel adapted to controllably 
displace the adjustable expansion mandrel relative to the expandable tubular 
member; 

a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member, and 
a support member coupled to the locking device. 

2. A method for radially expanding and plastically defomiing an expandable tubular member 

within a borehole, comprising: 

positioning an adjustable expansion mandrel within the expandable tubular member; 
supporting the expandable tubular member and the adjustable expansion mandrel within the 
borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically deform n portions of the expandable 

tubular member. 

3. A method for forming a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion mandrel within a first expandable tubular member, 
supportingthe first expandable tubular member and the adjustable expansion mandrel within a 
borehole; 

lowering the adjustable expansion mandrel out of the first expandable tubular member, 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 

member m times to radially expand and plastically deform m portions of the first 

expandable tubular mem6er within the borehole; 
positioning the adjustable expansion mandrel within a second expandable tubular member, 
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supporting the second expandable tubular member and the adjustable expansion mandrel within 
the borehole in overlapping relation to the first expandable tubular member, 

lowering the adjustable expansion mandrel out of the second expandable tubular member. 

increasing the outside dimension of the adjustable expansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically deform n portions of the second 
ei^andable tubular member within the borehole. 

4. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising*. 

a float shoe adapted to mate with an end of the expandable tubular member; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to a larger outside dimension for radial expansion of the expandable 

tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable expansion mandrel relative to the expandable tubular 

member; 

a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member, 
a support member coupled to the locking device; and 

a sealing member for sealingly engaging the expandable tubular member adapted to 
define a pressure chamber above the adjustable expansion mandrel durmg 
radial expansion of the expandable tubular member. 

5. A method for radially expanding and plastically defoiming an expandable tubular member 

within a borehole, comprising: 

positioning an adjustable expansion mandrel within the ©ipandable tubular member, 
supporting the expandable tubular member and the adjustable expansion mandrel within the 
borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member, 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically deform n portions of the expandable 

tubular member within the borehole; and 
pressurizing an interior region of the expandable mbular member above the adjustable 

expansion mandrel during the radial expansion and plastic deformation of the 

expandable tubular member within tfie borehole. 
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6. A metliod for forming a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion mandrel within a first expandable tubular member; 
supporting the first expandable tubular member and the adjustable expansion mandrel within a 
borehole; 

lowering the adjustable expansion mandrel out of the first expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 

member m times to radially expand and plastically deform m portions of the first 

expandable tubular member within the borehole; 
pressurizing an interior region of the first expandable tubular member above the adjustable 

expansion mandrel during the radial expansion and plastic deformation of the first 

expandable tubular member within the borehole; 
positioning the adjustable expansion mandrel within a second expandable tubular member; 
supporting the second expandable tubular member and the adjustable expansion mandrel within 

the borehole in overlapping relation to the first expandable tubular member; 
lowering the adjustable expansion mandrel out of the second expandable tubular member; 
increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 

member n times to radially expand and plastically deform n portions of the second 

expandable tubular member within the borehole; and 
pressurizing an interior region of the second expandable tubular member above the adjustable 

expansion mandrel during the radial expansion and plastic deformation of the second 

expandable tubular member within the borehole. 

7. An apparatus for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member, 

a drilling member coupled to the float shoe adapted to drill the borehole; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to a larger outside dimension for radial expansion of the expandable 

tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable expansion mandrel relative to the expandable tubular 

member. 
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a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member; and 
a support member coupled to the locking device. 

8. A method for drilling a borehole within a subterranean formation and then radially expanding 
and plastically deforming an expandable tubular member within the drilled borehole, comprising: 

positioning an adjustable rapansion mandrel within the expandable tubular member; 

coupling a drilling member to an end of the txjpandMe tubular member; 

drilling the borehole using the drilling member, 

positioning the adjustable expansion mandrel and the expandable toibular member within the 
drilled borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically deform n portions of the expandable 

tubular member within the drilled borehole. 

9. A method for fomiing a mono diameter wellbore casing within a borehole, comprising: 
positioning an adjustable expansion mandrel within a first expandable tubular member; 
coupling a drilling member to an end of the fust expandable tubular member; 
drilling a first section of the borehole using the drilling member, 

supporting the first expandable tubular member and the adjustable expansion mandrel within 
the drilled first section of the borehole; 

lowering the adjustable expansion mandrel out of the first expandable tubular member, 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 
member ro times to radially expand and plastically deform m portions of the fust 
expandable tubular member within the drilled first section of the borehole; 

positioning tlie adjustable expansion mandrel within a second expandable tubular member, 
coupling the drilling member to an end of the second expandable tubular member, 
drilling a second section of the borehole using the drilling member, 

supporting the second expandable tubular member and the adjustable expansion mandrel within 
the borehole in overlapping relation to the first expandable ftibular member within the 
second drilled section of the borehole; 

lowering the adjustable expansion mandrel out of the second expandable tubular member; 

increasing the outside dimension of the adjustable ejqiansion mandrel; and 
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displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically deform n portions of the second 
expandable tubular member within the drilled second section of the borehole. 

1 0. An apparatus for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole, 
comprising: 

a float shoe adapted to mate widi an end of the expandable tubular member; 

a drilling member coupled to the float shoe adapted to drill the borehole; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to a larger outside dimension for radial expansion of the expandable 

tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable expansion mandrel relative to the expandable tubular 

member; 

a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member; 
a support member coupled to the locking device; and 

a sealing member for sealing engaging the expandable tubular member adapted to 

define a pressure chamber above the adjustable expansion mandrel during the 
radial expansion of the expandable tubular member. 

11. A method for drilling a borehole within a subterranean formation and then radially expanding 
and plastically deforming an expandable tubular member within the drilled borehole, comprising: 

positioning an adjustable expansion mandrel within the expandable tubular member; 

coupling a drilling member to an end of the expandable tubular member; 

drilling the borehole using the drilling member, 

positioning the adjustable expansion mandrel and the expandable tubular member within the 
drilled borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically defomi n portions of the expandable 

tubular member within the drilled borehole; and 
pressuring an interior portion of the expandable tubular member above the adjustable expansion 

mandrel during the radial expansion and plastic deformation of the expandable tubular 

member within the drilled borehole. 
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12. A method for forming a mono diameter wellbore casing within a borehole, comprising: 
positioning an adjustable expansion mandrel within a first expandable tubular member; 
coupling a drilling member to an end of the first expandable tubular member, 
drilling a first section of the borehole using the drilling member; 

supporting the first expandable tubular member and the adjustable expansion mandrel within 
the drilled first section of the borehole; 

lowering the adjustable expansion mandrel out of the first expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 
member m times to radially expand and plastically deform m portions of the first 
expandable tubular member within the drilled first section of the borehole; 

pressuring an interior portion of the first expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the first 
expandable tubular member within the fu^t drilled section of the borehole; 

positioning the adjustable expansion mandrel within a second expandable tubular member; 

coupling the drilling member to an end of the second expandable tubular member; 

drilling a second section of the borehole using the drilling member; 

supporting the second expandable tubular member and the adjustable expansion mandrel within 
the borehole in overlapping relation to the first expandable tubular member within the 
second drilled section of the borehole; 
lowering the adjustable expansion mandrel out of the second expandable tubular member, 
increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically defom n portions of tlie second 
expandable tubular member within the drilled second section of the borehole; and 

pressuring an interior portion of the second expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the second 
expandable tubular member within the drilled second section of the borehole. 

13. An apparatus for radially expanding and plasUcally deforming an expandable tubular member, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member, 
a first adjustable expansion mandrel coupled to the float shoe adapted to be 

controllably expanded to a first larger outside dimension for radial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimension; 
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a second adjustable expansion mandrel coupled to the first adjustable expansion 
mandrel adapted to be controllably expanded to a second larger outside 
dimension for radial expansion of the expandable tubular member or collapsed 
to a second smaller outside dimension; 

an actuator coupled to the first and second adjustable expansion mandrels adapted to 
controllably displace the first and second adjustable expansion mandrels 
relative to the expandable tubular member; 

a locking device coupled to the actuator adapted to controllably engage the expandable 
tubular member; and 

a support member coupled to the locking device; 

wherein the first larger outside dimension of the first adjustable expansion mandrel is 
larger than the second larger outside dimension of the second adjustable 
expansion mandrel . 

14. A method for radially expanding and plastically deforming an expandable tubu lar member 
within a borehole, comprising: 

positioning first and second adjustable expansion mandrels within the expandable tubular 

member; 

supporting the expandable tubular member and the first and second adjustable expansion 

mandrels within the borehole; 
lowering the first adjustable expansion mandrel out of the expandable tubular member, 
increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the expandable tubular 

member to radially expand and plastically deform a lower portion of the expandable 

tubular member; 

displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the expandable tubular member; 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the expandable tubular 

member to radially expand and plastically deform portions of the expandable tubular 

member above the lower portion of the expandable tubular member; 
wherein the outside dimension of the first adjustable expansion mandrel is greater than the 

outside dimension of the second adjustable expansion mandrel. 

1 5. A mediod for forming a mono diameter wellbore casing, comprising: 



58 



wo 0J/0424R7 PCT/llS»2/Jf.2f.7 
positioning first and second adjustable expansion mandrels within a first expandable tubular 

member; 

supporting the first expandable tubular member and the first and second adjustable expansion 

mandrels within a borehole; 
lowering the first adjustable expansion mandrel out of tlie first expandable tubular member, 
increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the first expandable 

tubular member to radially expand and plastically deform a lower portion of the first 

expandable tubular member; 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the first expandable tubular member; 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the first expandable 

tubular member to radially expand and plastically deform portions of the first 

expandable tubular member above the lower portion of the expandable tubular 

member, 

positioning first and second adjustable expansion mandrels within a second expandable tubular 
member; 

supporting the first expandable tubular member and the first and second adjustable expansion 
mandrels within the borehole in overlapping relation to the first expandable tubular 
member; 

lowering the first adjustable expansion mandrel out of the second expandable tubular member; 

increasing the outside dimension of the fffst adjustable expansion mandrel; 

displacing the first adjustable exijansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform a lower portion of the second 

expandable tubular member, 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the second expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; and 
displadngthe second adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform portions of the second 

expandable tubular member above the lower portion of the second expandable tubular 

member; 

wherein the outside dimension of the first adjustable expansion mandrel is greater tlian the 
outside dimension of the second adjustable expansion mandrel. 
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16- An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member: 
a first adjustable expansion mandrel coupled to the float shoe adapted to be 

controllably expanded to a first larger outside dimension for radial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimension; 

a second adjustable expansion mandrel coupled to the first adjustable expansion 
mandrel adapted to be controllably expanded to a second larger outside 
dimension for radial expansion of the expandable tubular member or collapsed 
to a second smaller outside dimension; 

an actuator coupled to the first and second adjustable expansion mandrels adapted to 
controllably displace the first and second adjustable expansion mandrels 
relative to the expandable tubular member, 

a locking device coupled to the actuator adapted to controllably engage the expandable 
tubular member; 

a support member coupled to the locking device; and 

a sealing member for sealingly engaging the expandable tubular adapted to define a 
pressure chamber above the first and second adjustable expansion mandrels 
during the radial expansion of the expandable tubular member; 

wherein the first larger outside dimension of ±e first adjustable expansion mandrel is 
larger than the second larger outside dimension of the second adjustable 
expansion mandrel. 

1 7. A method for radially expanding and plastically deforming an expandable tubular member 
within a borehole, comprising: 

positioning first and second adjustable expansion mandrels within the expandable tubular 

member; 

supporting the expandable tubular member and the first and second adjustable expansion 

mandrels within the borehole; 
lowering the first adjustable expansion mandrel out of the expandable tubular member, 
increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel up>vardly relative to the expandable tubular 

member to radially expand and plastically deform a lower portion of the expandable 

tubular member. 
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pressurizing an interior region of the expandable tubular member above the first adjustable 

expansion mandrel during the radial expansion of the lower portion of the expandable 

tubular member by the first adjustable expansion mandrel; 
displacing the first adjustable ejqjansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the expndable tubular 

member to radially expand and plastically deform portions of the expandable tubular 

member above the lower portion of the expandable tubular member, and 
pressurizing an interior region of the expandable tubular member above the second adjustable 

expansion mandrel during the radial expansion of the portions of the expandable 

tubular member above the lower portion of the expandable tubular member by the 

second adjustable expansion mandrel; 
wherein the outside dimension of the first adjustable expansion mandrel is greater than the 

outside dimension of the second adjustable expansion mandrel. 



A method for forming a mono diameter wellbore casing, comprising: 
positioning first and second adjustable expansion mandrels within a first expandable mbular 
member, 

supporting the first expandable tubular member and the first and second adjustable expansion 

mandrels within a borehole; 
lowering the first adjustable expansion mandrel out of the first expandable tubular member; 
increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the first expandable 

tubular member to radially expand and plastically deform a lower portion of the first 

expandable tubular member; 
pressurizing an interior regioaof the first expandable tubular member above the first adjustable 

expansion mandrel during the radial expansion of the lower portion of the first 

expandable tubular member by the first adjustable expansion mandrel; 
displacing the first adjusUble expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the first expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the first expandable 

tubular member to radialFy expand and plastically deform portions of the first 
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expandable tubular member above the lower portion of the expandable tubular 
member; 

pressurizing an interior region of the first expandable tubular member above the second 

adjustable expansion mandrel during the radial expansion of the portions of the first 
expandable tubular member above the lower portion of the first expandable tubular 
member by the second adjustable expansion mandrel; 

positioning first and second adjustable expansion mandrels withm a second expandable tubular 
member, 

supporting the first expandable tubular member and the first and second adjustable expansion 
mandrels within the borehole in overlapping relation to the first expandable tubular 
member; 

lowering the first adjustable expansion mandrel out of the second expandable tubular member; 

increasing the outside dimension of the first adjustable expansion mandrel; 

displacing the first adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform a lower portion of the second 

expandable tubular member, 
pressurizing an interior region of the second expandable tubular member above the first 

adjustable expansion mandrel during the radial expansion of the lower portion of the 

second expandable tubular member by the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the second expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform portions of the second 

expandable tubular member above the lower portion of the second expandable tubular 

member; and 

pressurizing an interior region of the second expandable tubular member above the second 

adjustable expansion mandrel during the radial expansion of the portions of the second 
expandable tubular member above the lower portion of the second expandable tubular 
member by the second adjustable expansion mandrel; 

wherein the outside dimension of the first adjustable expansion mandrel is greater than the 
outside dimension of the second adjustable expansion mandrel. 

19. An apparatus for radially expanding and plastically deforming an expandable tubular member, 

comprising: 

a support member; 
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a locking device coupled to the support member and releasably coupled to the 

expandable tubular member; 

an adjustable expansion mandrel adapted to be controllably expanded to a larger 
outside dimension for radial expansion and plastic deformation of the 
expandable tubular member or collapsed to a smaller outside dimension; and 

an actuator coupled to the locking member and the adjustable expansion mandrel 

adapted to displace the adjustable expansion mandrel upwardly through Uie 
expandable tubular member to radially expand and plastically deform a portion 
of the expandable tubular member. 

20. The apparatus of claim 1 9, farther comprising: 

a gripping assembly coupled to the support member and the acdiator for controllably 
gripping at least one of the expandable tubular member or another tubular 
member. 

21- The apparatus of claim 19, farther comprising: 

one or more cup seals coupled to the support member for sealingly engaging the 
expandable tubular member above the adjustable expansion mandrel. 

22. The apparatus of claim 1 9, farther comprising: 

an expansion mandrel coupled to the adjustable expansion mandrel; and 
a noat collar assembly coupled to the adjustable expansion mandrel comprising: 
a float valve assembly; and 

a sealing sleeve coupled to the float valve assembly adapted to be radially 
expanded and plastically deformed by the expansion mandrel. 

23. A method for radially expanding and plastically deforming an expandable tubular member 

within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable expansion 

mandrel within the borehole; 
increasing the size of the adjustable expansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically deform a 
portion of the expandable tubular member. 

24. The mediod of claim 23, farther comprising: 
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reducing the size of the adjustable expansion mandrel after the portion of the expandable 
tubular member has been radially expanded and plastically deformed. 

The method of claim 24, further comprising: 

fluidicly sealing the radially expanded and plastically deformed end of the expandable tubular 
member after reducing the size of the adjustable expansion mandrel. 

The method of claim 25, further comprisiiig: 

permitting the position of the expandable tubular member to float relative to the position of the 
hydraulic actuator after fluidicly sealing the radially expanded and plastically deformed 
end of the expandable tubular member. 

The method of claim 26, further comprising: 

injecting a hardenable fluidic sealing material into an annulus between the expandable tubular 
member and a preexisting structure after permitting the position of the expandable 
tubular member to float relative to the position of the hydraulic actuator. 

The method of claim 26, further comprising: 

increasing the size of the adjustable expansion mandrel after permitting the position of the 
spandable tubular member to float relative to the position of the hydraulic actuator. 



exi 



The method of claim 28, further comprising: 

displacing the adjustable expansion cone upwardly relative to the expandable tubular member 
to radially expand and plastically deform another portion of die expandable tubular 
member. 

The method of claim 29. fiirther comprising: 

if the end of the other portion of ti>e expandable tubular member overlaps with a preexisting 
structure, then 

not permitting the position of the expandable tubular member to float relative 
to the position of the hydraulic actuator, and 

displacing the adjustable expansion cone upwardly relative to the expandable 
tubular member using the hydraulic actuator to radially expand and 
plastically deform the end of the other portion of the expandable 
tubular member that overlaps with the preexisting structure. 



64 



wo 03/042487 PCT/US02/36267 

A method for forming a mono diameter wellbore casing within a borehole that includes a 

preexisting wellbore casing, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable expansion 

mandrel within the borehole; 
increasing the size of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically deform a 
portion of the expandable tubular member, and 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 
member to radially expand and plastically deform the remaining portion of the 
expandable tubular member and a portion of the preexisting wellbore casing that 
overlaps with an end of the remaining portion of the expandable tubular member. 



The method of claim 31, further comprising: 

reducing the size of the adjusUble expansion mandrel after the portion of the expandable 
tubular member has been radially expanded and plastically deformed. 

The method of claim 32. further comprising: 

fluidicly sealing the radially expanded and plastically deformed end of the expandable tubular 
member after reducing the size of the adjustable expansion mandrel. 

The method of claim 33, further comprising: 

permitting the position of the expandable tubular member to float relative to the position of the 
hydraulic acmator after fluidicly sealing the radially expanded and plastically deformed 
end of the expandable tubular member. 

The method of claim 34, further comprising: 

injecting a hardenable fluidic sealing material into an amiulus between the expandable tubular 
member and the borehole after permitting the position of the expandable tubular 
member to float relative to the position of the hydraulic actuator. 

The method of claim 34, further comprising: 

increasing the size of the adjustable expansion mandrel after permitting the position of the 
expandable tubular member to float relative to the position of die hydraulic actuator. 

The method of claim 36. further comprising: 
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displacing the adjustable expansion cone upwardly relative to the expandable tubular member 
to radially expand and plastically deform the remaining portion of the expandable 
tubular member. 



The method of claim 37, further comprising: 

not permitting the position of the expandable tubular member to float relative to the position of 
the hydraulic actuator, and 

displacing the adjustable expansion cone upv^ardly relative to tlie expandable tubular member 
using the hydraulic actuator to radially expand and plastically deform the end of the 
remaining portion of the expandable tubular member that overlaps with the preexisting 
wellbore casing after not permitting the position of the expandable tubular member to 
float relative to the position of the hydraulic actuator. 
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AMENDED CLAIMS 
[received by the International Bureau on 16 July 2004 (16.07.04); 
original claims 1-38 amended, claims 39-204 added] 

Claims 

What is claimed Is: 

1 . An apparatus for radially expanding and plastically defomiing an expandable tubular 
member, comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to a larger outside dimension for radial expansion of the 

expandable tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expandon mandrel adapted to contrc>llably 

displace the adjustable expansion mandrel relative to the expandable tubular 

member; 

a loddng device coupled to the actuator adapted to controllably engage the 

expandable tubular member, and 
a support member coupled to the locking device. 

2. A method for radially expanding and plastically defomning an expandable tubular 
member within a bofBhole, comprising; 

positioning an adjustable expansion mandrel wtlhin the expandable tubular memben 
supporting the er rpandabte tubular member and the adjustable expansion mandrel 
within the borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member; 
Increasing the outside dimension of the adjustable expansion mandrel; and 
displacing the adjustable expansion mandrel upwanlly relative to the expandable 

tubular member n times to radially expand and plastically defonn n portions of 

the expandable tubular member. 

3. A method for fbnnlng a mono diameter wenbore casing, comprising: 
positioning an adjustable expansion mandrel \\athin a first expandable tubular member. 

supporting the first expandable tubular member and the adjustabte expansion 

mandrel v^thin a borehole; 
lowering the adjustable expansion mandrel out of the first expandable tubular 

member; 

increasing the outside dimension of the adjustable expansion mandrel; 
AMENDED SHEET (ARTICLE 19) 
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displacing the adjustable expansion mandrel upwardly relative to the first expandable 
tubular member m times to radially expand and plastically defomi m portions 
of the first expandable tubular member within the borehole; 

positioning the adjustable expansion mandrel wltiiin a second expandable tubular 
member, 

supporting the second expandable tubular member and the adjustable expansion 
mandrel wrtthin the borehole \n overlapping relation to the first expandable 
tubular member; 

lowering the adjustable expansion mandrel out of tiie second expandable tubular 
.memben 

IncTTeasing the outside dimension of the acfustable expansion mandrel; and 
displacing the adjustable expansion mandrel upwardly relative to Oie second 

expandable tubular member n times to radially expand and plastically deform 
n portions of the second expandable tubular member witiiin tiie borehole. 

4. An api^nalus for radially expanding and pfesticslfcf deforming an expendabi® tubular 
member, comprising; 

a float shoe adapted to male wtth an end of the expandable tubular member, 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to s larger outside dimension for radial expansion of «>e 

expandable tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to \he adjustable expansion mandrel adapted to controllably 

displace tiie adjustable expansion mandrel relative to the expandable tubular 

member, 

a locking device coupled to ttie actuator adapted to controllably engage ti^e 

expandable tubular member; 
a support member coupled to tiie locking device; and 

a sealing member for seallngfy engaging the expandable tubular member adapted to 
define a pressure chamber above the adjustable expansion mandrel during 
radial exparwlon of the expandable tubular member. 

5. A metiiod for radially expanding and plastically defomilr^ an expandable tubular 
member within a borehole, comprising: 

positioning an adjustable expansion mandrel wKhin the expandable tubular member, 
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supporting the expandable tubular member and the adjustable expansion mandrel 
within the t)Orehole; 

lowering the adjustable expansion mandrel out of the expandable tubular memben 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable 

tubular member n times to radially ^cpand and plastically deform n portions of 
the expandable tubular member within the borehole; and 

pressurizing an interior region of the expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
deformation of the expandable tubular member within the borehole. 

6. A method for forming a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion mandrel within a first expandable tubular i 
member; 

suppordng the first expandable tubular member and the adjustable expansion 

mandral within a borehole: 
lowering the adjustable expansion mandrel out of the first expandable tubular 

memben 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable 
tubular member m times to radially ei-^and and ptesticaihy deform m portions 
of the first e?cpandabte tubular meml)er within the borehole; 

pressurizing an interior region of the first expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
defomnation of the first expandable tubular member within the borehole; 

positioning the adjustable expansion mandrel within a second expandable tubular 
memben 

supporting the second expandable tubular member and the adjustsft>le expansion 
mandrel within the borehole in overtopping relation to the first expandable 
tubular member, 

lowering the adjustable expansion mandrel out of the second expandable tubular 
memben 

increasing the outside dimension of the adjustable expansion mandrel; 
displacing the adjustable expansion mandrel upwardly relative to the second 
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expandable tubular member n times to radlafly expand and plastically defomn 
n portions of the second expandable tubular member within the borehole; and 
pressurising an Interior region of the second expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
deformation of the second expandable tubular member within the borehole. 

7. An apparatus for drilUng a borehole within a subfen^nean formation and then radially 
expanding and plastically defonning an expandable tubular member wittiln the drilled 
borehole, comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 

a drilling member coupled to the float shoe adapted to drill the borehole; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controUably 

expanded to a larger outside dimension for radial expansion of the 

expandable tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to tiie adjustable expansion mandrel adapted to controllabiy 

displace the adjustable OKpansion msndrsl relatK^ to the 5:£pandable tubular 

member; 

a locking device coupled to the actuator adapted to oontrollabty engage the 

expandable tubular member; and 
a support member coupled to the locking dei^/lce. 

8. A method for drilling a borehole \A^thln a subten-anean fonnation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled 
borehole, comprising^ 

positioning an adjustable expansion mandrel within the expandable tubular member, 
coupling a drilling memlierto an end of the expandable tububr memben 
drilling the borehole using the drilling member 

positioning the adjustable expansion mandrel and the expandable tubular member 

Within the drilled t>orehole: 
lowering the acQustable expansion mandrel out of the expandable tubular member, 
jncn^ing the outside dlniensbn of the adjustable expansion marviret; and 
displacing the adjustable expansion mandrel upwardly relath^e to the expandable 

tubular member n times to radially expand and plastically deform n portions of 
the e)q>andable tutujiar member within the dnlled borehole. 
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9. A method for forming a mono dlametBT wellbore casing vwthin a borehole, 
comprising: 

positioning an adjustable expansion nnandrel within a first expandable tubular 
memt)er. 

coupling a drilling member to an end of the first expandable tubular memben 

drilling a first section of the borehole using the drilling member, 

supporting the first expandable tubular member and the adjustable expansion 

mandrel within the drilled first sec^n of the borehole; 
lowering the acQustaUe expansion mandrel out of the first expandable tubular 

member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable 
tubular member m times to radially expand and plastically defomn m portions 
of the first expandable tubular member within the drilled first section of the 
bor&hole; 

positioning the adjustable expansion mandrel within a second expandable tubular 
meml)er; 

coupling the drilling member to an end of the second expandable tubular memben 
drilling a second section of the borehole using the drilling member, 
supporting liie second expandable iubular member and the adjustable e^cpiansion 
mandrel within the borehole In overiapping relation to the first expandable 
tubular member within the second drilled section of the borehole; 
lowering the adjustable expansion mandrel out of the second expandable tubular 
member; 

increasing the outside dimension of the acyustaWe expansion mandrel; and 
displacing the atlfustable expansion mandrel upwardly relative to the second 

expandable tubular member n limes to radially expand and plasticaliy deform 
n portions of thie second expandable tubular m^nber within the drilled second 
section of the borehole. 

10. An apparatus for drilling a borehole within a subterranean fomriation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled 
borehole, comprising: 

59A 



AMENDED SHEET (ARTICLE 19) 



wo 2003/042487 



FCT/US2002/036267 



a float Shoe adapted to mate with an end of the expandable tubular member; 

a drilling member coupled to the float shoe adapted to drill the borehole; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to a larger outside dimension for radial expansion of the 

expandable tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adji^table expansion mandrel adapted to controllably 

displacB the adjustable expansion mandrel reiafive to the expandable tubular 

memben 

a locking deWce coupled to the actuator adapted to controllably engage the 

expandable tubular memben 
a support member coupled to the locking device; and 

a seeling member for sealing engaging the expandable tubular member adapted to 
define a pressure chamber above the adjustable expansion mandrel during 
the radial expansion of the expandable tubular member. 

11. A method for drilling a bcwBhols within a subten^nean fomiation and then radially 
expanding and plastically defonming an expandable tubular member within the drilled 
borehole, comprising: 

positioning an adjustable expanston mandrel within the expandable tubular member, 
coupBng a drilling member to an end of the expandable tubular member: 
dnlHng the borehols using the drilling memben 

positioning the adjustable expansion mandrel and the expandable tubular member 
within the drilled borehole: 

lowering the adjustable expansion mandrel out of the expandable tubular member, 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the ac^ustable expansion mandrel upwardly relative to the expandable 

tubular member n times to radially expand and plasflcally deform n portions of 
the expandable tubular member within the drilled bomhole; and 

pressuring an Interior portion of the expandable tubular member above the adjustable 
expansion mandrel during the radial expansion arid plastic deformatton of the 
expandable tubular member within the drilled borehole. 

12. A method for forming a mono diameter wellbore casing within a borehole, 
comprising: 
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positioning an adjustable expansion mandrel within a first expandable tubular 
member, 

coupling a drilling member to an end of the first expandable tubular member, 

drflling a first section of the borehole using the drilling member; 

supporting the first expandable tubular member and the adjustable expansion 

mandrel within the drflled first section of the borehole; 
lowering the adjustable expansion mandrel out of the first expandable tubular 

member 

increasing the outside dimension of the adjustable ^qpansbn mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable 
tubular memt>er m times to radially expand and plastically deform m portions 
of the first expandable tubular member within the drilled first section of the 
borehole; 

pressuring an interior portion of the first expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
defonmtion of the first sxpandable tubular member within the first drilled 
sedlon of the borehole; 

positioning the adjustable expansion mandrel within a second expandable tul>ular 
member; 

coupling! the drilling member to an end of the second expandable tubular member, 

drilling a second section of the borehole using the drilling member; 

supporting the second expandable tubular member and the adjustable expansion 
mandrel within the borehole in overiapping relation to tha first expandable 
tubular member witiiln the second drilled section of the borehole: 

lowering the adjustatrfe expansion mandrel out of the second expandat>Ie tubular 
member; 

increasing the outside dimension of the adjustable expansbn mandrel; 
displacing the adjustable expansion mandrel upwardly relative to the seoond 

expandable tubular member n times to radially expand and plastically deform 

n portions of tiie second expandable tubular merrter wtttitn the drilled second 

section of the borehole; and 
pressuring an interior portion of the second expandable tubular member above the 

adjustable expansion mandrel during the radial expansion and plastic 
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deformation of the second expandable tubular member wfthin the drilled 
second sedion of ttie borehole. 

13. An apparatus for radiaily expanding and plastically defommig an expandable tubular 
member, comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 

a first adjustable esq^ansion mandrel coupled to the float shoe adapted to be 

controDably expanded to a first larger outside dimension for radial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimension; 

a second adjustable expansion mandrel coupled to the first adjustable expansion 
mandrel adapted to be oontroUably expanded to a second larger outside 
dimension for radial expansion of the expandable tubular member or 
collapsed to a second smaller outside dimension; 

an actuator coupled to ttie first and second adjustable expansion mandrels adapted 
to controltably displace the first and second adjustabis eTspansion mandrels 
relative to the axparuiable tubular member, 

a loddng device coupled to the actuator adapted to controllably engage the 
expandable tubular member; and 

a support member coupled to the locking device; 

wherein the fir^t larger outside dimension of the firs't adjustable e:pansion mandrel is 
larger than the second larger outside dimension of the second adjustable 
expansion mandrel. 

14. A method for radially expanding and plastically detomnlng an expandable tubular 
member within a borehole, comprising: 

positioning fbnst and second adjustable expansion mandrels within the expandable 
tubularnDember; 

supporting the expandable tobular member and the first and second adjustoble 

expansion mandrels within the borehole; 
lowering the first adjustable expansion mandrel out of the expandable tubular 

member, 

increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the expandable 

59A 



AMENDED SHEET (ARTICLE 19) 



wo 2(N)3/042487 



PCT/US20(»2/036267 



tubular member to radially expand and plastically deform a lower portion of. 

the expandable tubular member; 
displacing the first adjustable expansion mandrel and the second adjustable 

expansion mandrel downwanjiy relative to the expandable tubular member; 
decreasing the outside dimension of the first adjustable expansion mandrel and 

increasing the outside dimension of the second adjustable expansion 

mandrel; 

displacing the second adjustable expan^on mandrel upwardly relattve to the 

expandable tubular member to radially expand and plastically deform portions 
of the expandable tubular member above the lower portion of the expandable 
tubular member, 

wherein the outsHe dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel. 

15. A method for forming a mono diameter wellbora casing , comprising: 

positioning first and second adjustable expansion mandrels vi'ithin a first e?q:>andable 
tubular member, 

supporting the first expandable tubular member and the first and second adjustable 

expansion mandrels wfthin a borehole; 
lowering ths first adjiBtaWs e?(pansion mandrel out of the first expandable tubular 

member; 

increasing th£ outside dimension of the first adjustable sccpanston mandrel; 
displacing the first adjustable expansion mandrel upwartly relative to the first 

expandable tubular member to radially expand and plastically deform a lower 

portion of the first expandable tubular member; 
displacing the first adjustable e)4:>an8ton mandrel and the second adjustable 

expansion mandrel downwanlly relative to the first expandable tubular 

men*er; 

decreasing the outside dimension of the first adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable expansion 
mandrel; 

displacing the second adjustable expansion mandrel upwardly relative to the first 

expandable tubular member to radlaDy expand and plastically deform portions 
of the first expandable tubular member above the lower portion of the 
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expandable tubular member, 
posttioning first and second adjustable expansion mandrels within a second 

expandable tubular member; 
supporting the first expandable tubular member and the first and second adjustable 

expansion mandrels within the borehole m overlapping relation to the first 

expandable tubular member, 
lowering the first adjustable expansion mandrel out of the second expandable tubular 

member; 

increasing the outside dimension of the first adjustable expansion mandrel; 
displadng the first adjustable expansion nr^andrel upwardly relative to the second 

expandable tubular member to radially expand and plastically deform a lower 

portion of the second expandable tubular member; 
displacing the first adjustable expansion mandrel and the second adjustable 

expansion mandrel downwardly relative to the second expandable tubular 

memtsen 

decreasing the outside dimension of the first adjustable expansion mandrel and 
increasing the outside dimension of the second acQustable expansion 
mandrel: and 

displadng the second adjustable expansion mandrel upwandly relative to the second 
expandable tubular member to radially expand and plastically defonn portions 
of the second expandable tubular member aba/e the lower pc«rtion of the 
second expandable tubular member; 

whefBin the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel. 

16. An apparatus for radially expanding and plastically defonnlng an expandable tubular 
msmt^er, comprising: 

a fioat shoe adapted to mate with an end of the expandable tubular member; 
a first adjustable expansion mandrel coupled to the float shoe adapted to be 

controUably expanded to a first larger outside dinmension for radial expansion 
of the expandable tubular member or collapsed to a flrat smaller outside 
dimenaon; 

a second adjitetable expansion mandrel coupled to the first adjustable expansion 
mandrel adapted to be controUably expanded to a second larger outside 
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dimension for radial expansion of the expandable tubular member or 

collapsed to a second smaller outside dimension; 
an actuator coupled to the first and second adjustable expansion mandrels adapted 

to controllaWy displace the first and second adjustable expansion mandrels 

relative to the expancfeible tubular member, 
a locking device coupled to the actuator adapted to controOably engage the 

expandable tubular member, 
a support member coupled to the locking device; and 

a sealing member for seallngly engaging the expandable tubular adapted to define a 
pressure chamber above the first and second adjustable expansion mandrels 
during the radial expansion of the expandable tubular member; 

wherein the first larger outside dimenston of the first adjustable expansion mandrel is 
biger than the second larger outside dimension of the second adjustable 
expansion mandrel. 

17. A method for radially expanding and plastically deforming an e>q>andable tubular 
member within a borehole, comprising: 

positioning first and second adjustable expansion mandrels wltWn the expandable 
tubular member; 

supporting the expandable tubular member and the first and second adjustable 

expansion mandrete wiihin ih© boratoie; 
towering the first acQustable expansion mandrel out of the expandable tubular 

member; 

increasing the outside dimenston of the first adjustable expansion mandiel; 
dispiadng the first adjustable expansion mandrel upwardly relative to the expandable 

tubular member to radially expand and plastically deforni a lower portion of 

the expandable tubular member; 
pressurizing an interior region of the expandable tubular member above the first 

adjustable expansion mandrel during the radial expansion of the tower portion 

of the expandable tubular member by the first adjustable expansion mandrel; 
dispiadng the first adjustable expansion mandrel and the second adjustable 

e)q;>anston mandrel downwardly relative to the expandable tubular memben 
decreasing the outside dimension of the first adjustable expansion mandrel and 

increasing the outside dimenston of the second adjustabto expansion 

62A 



AMENDED SHEET (ARTICLE 19) 



wo 2003/042487 



PCT/LS2002/056267 



mandrel; 

displadng the second adjustable expansion nriandrel upwardly relative to the 

expandable tubular member to radially expand and plastically deform portions 
of the expandable tubular member above the tower portion of the expandable 
tubular member; and 

pressurizing an interior region of the expandable tubular member above the second 
adjustabte expansion mandrel during the radial expansion of the portions of 
the expandable tubular member above the lower portion of the expandable 
tubular member by the second adjustable expansion mandrel; 

wherein the outside dimension of the first adjustable expansion mandrel Is greater 
than the outside dimension of the second adjustable expansion mandrel. 

18. A method for forming a mono diameter wellbore casing, comprising: 

positioning first and second adjustable expansion mandrels within a first expandable 
tubular member; 

supporting the first ejipandable tubular member and the first and second adjustable 

expansion mandrels within a borehole; 
lowering the first adjustable expansion mandrel out of the first expandable tubular 

member; 

Increasing the outside dimension of the first adjustable expansion mandrel; 
displacing iiie firsi adjustable expansion mandrsl upvv'grdly rslEllve to tha first 

expandable tubular member to radially expand and plastically defbnn a lower 

portion of the first expandable tubular member 
pressurizing an Interior region of the first expandable tubular member above the first 

adjustable expansion mandrel during the radial expansion of the lower portion 

of the first expandable tubular member by the first adjustable expansion 

mandrel; 

displacing the first edjustable expansion mandrel and the second adjustable 
expansion mandrel downwardly relative to the first expandable tubular 
member; 

decreasing the outside dimension of the first adjustabte expansion mandrel and 
increasing the outside dimension of the second adjustable expansion 
mandrel; 

displadng the second adjustable expansion mandrel upwardly relative to the first 
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expandable tubular member to radially expand and plasfically deform portions 
of the first expandable tubular member above the lower portion of the 
expandable tubular member; 
pressurizing an interior region of the first expandable lubuJar member above the 
second acQustable expansion mandrel during the radial expansion of the 
portions of the first expandable tubular member above the lower portion of the 
first expandable tubular nftember by the second adjustable expansion 
mandrel; 

positioning first ar)d second adjustable expansion mandrels within a second 

expandable tubular memben 
supporting the first expandable tubular member and the first and seccwid adjustable 

expansion mandrels within the borehole In overlapping relation to the first 

expandable tubular member; 
lowering the first adjustable expansion mandrel out of the second expandable tubular 

member, 

increasing the outslds dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the second 

expandable tubular merriber to radlaiiy expand and plastically defonm a lower 

portion of the second expandable tubular member, 
pressurizing an Interior region of th© second expandable tubular member above the 

first adjustable expansion mandrel during ths rs.ciial expansion of ihs lov/sr 

portion of the second expandable tubular member by the first adjustable 

expansion mandrel; 
displacing the ftst adjustable expansion mandrel and the second adjustable 

expansion mandrel downwardly relative to the second expandable tubular 

member; 

decreasing the outside dimension of the first adjustable expansion mandrel and 
increasing tiie outside dimension of the second adjustable expansion 
mandrel; 

djspladng the second adjustable expansion mandrel upwardly relative to the second 
expandable tubular member to radially expand and plastically deform portions 
of the second expandable tubular member above the lower portion of the 
second expandable tubular memben and 

pressurizing an interior region of the second expandable tubular member above the 

64A 



AMENDED SHEET (ARTICLE 19) 



wo 2003/042487 



PCT/US2002/036267 



second adjustable expansion mandrel during the radial expansion of the 
portions of the second expandable tubular member above the tower portion of 
the second expandable tubular member by the second adjustable expansion 

mandrel; 

wherein the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel. 

19. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

a locking device coupled to the support member and reieasably coupled to the 
expandable tubular member; 

an adjustable expansion mandrel adapted to be controllatJy expanded to a larger 
outside dimension for radial expansion and plastic defonnatlon of the 
expandable tubular member or collapsed to a smaller outside dimension; and 

an achjator coupled to the locking member and tha adjustable expansion mandrel 
adapted to displace the adjustable expansion mandrel upwardly through the 
expandable tubular member to radially expand and plastically, defonn a 
portion of the expandable tubular member. 

20. The apparatus of claim 19, further comprising; 

a gripping assembly coupled to the support member and the acluator for 

controllably gripping at least one of the expandable tubular member or 
another tubular member. 

21 . The apparatus of claim 19, further comprising; 

one or more cup seals coupled to the support member for sealingty engaging the 
expandable tubular member above the adjustable expansion mandrel. 

22. The apparatus of claim 19, further comprising: 

an expansion mandrel coupled to the adjustable expansion mandrel; and 
a float collar assembly coupled to the adjustable expansion mandrel comprising: 
a float valve assembly; and 
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a sealing sleeve coupled to the float valve assembly adapted to be radially 
expanded and plastically deformed by the expansion mandrel. 

23. A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion mandrel within the borehole; 
increasing the size of the adjustable expansion mandrel; and 
displacing the adjustable expansion mandrel upwardly relative to the expandable 

tubular member using the hydrauRc actuator to radially expand and plastically 

deform a poriicn of the expandable tubular member. 

24. The method of daim 23, further comprising; 

reducing the size of the adjustable expansion mandrel after the portion of the 
expandable tubular member has been radiaily expanded and plastically 
de&Kmed. 

25. The method of claim 24, further comprising: 

fluidtcly sealing the radially expanded and plastically deformed end of the expandable 
tubular member after reducing the size of the acfjustable expansion mandrel. 

,t 

26. The mettiod of dalm 25, further comprising: 

permitting the position of the expandable tubular member to float relative to the. 

position of the hydraulic actuator after fluididy sealing the radially expanded 
and plastically deformed end of the expandable tubular member. 

27. The method of daim 26, further comprising: 

injecting a hardenable fluldlc sealing material into an annulus between the 

expandable tutnjlar member and a preexisting structure after permitting the 
position of the expandable tubular member to float relative to the |x>sition of 
the hydraulic actuator. 

28. The method of dalm 26, further comprising: 

increasing the size of the adjustable expansion mandrel after permitting the position 
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of the expandable tubular member to float relative to the position of the 
hydraulic actuator. 

29. The method of dafrn 28. further comprising: 

displacing the adjustable ^(pansion cone upwardly relative to the expandable tubular 
member to radially expand and plasticaily deform another portion of the 
expandable tubular member. 

30. The method of daim 29, further comprising: 

if the end of the other portion of the expandable tubular member overlaps with a 
preexisting structure, then 

not permitting the position of the expandable tubular member to float relative 

to the position of the hydraulic actuaton and 
displacing the adjustable expansion oone upwanJIy relative to the expandable 

tubuiar member using the hydraulic actuator to radially expand and 

plastically deform fhe end of the other portion of the expandable . 

tidDular member that overlaps with the pnsexisting stmcture. 

31 . A method for fbrrnlng a mono diameter weilbore casing within a borehole that 
includes a pree^qsting weilbore casing, comprising: 

supporting the expandable tubular member, an hjtlraulic aciuator, and an adjustable 
expansion mandrel within the borehole; 

increasing ttie size of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable 

tubular member using the hydraulic actuator to radially expand and plastically 
deform a portion of the expandable tubular member, and 

displadng the adjustatile expansion mandrel upwardly relative to the expandable 
tubular member to radially expand and plastically defomt the remaining 
portion of the expandable tubular member and a portion of the pree}dsting 
weilbore casing that overlaps with an end of the remaining portion of the 
expandable tubular member. 

32. The method of daim 31 , further comprising: 

reducing the size of the adjustable e)q)andon mandrel after the portion of the 
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expandable tubular member has been radially expanded and plastically 
deformed. 

33. The method of claim 32, fiirther comprising: 

fluididy sealing the radially expanded and plastically defbmied end of the expandable 
tubular member after reducing the size of the adjustable expansion mandrel. 

34. The method of daim 33, further comprising: 

permitting the position of the expandable tubular member to float relative to the 

position of the hydraulic actuator after fluididy sealing the radially expanded 
and plastically deformed end of the expandable tubular member. 

35. The method of daim 34, further comprising: 

injecting a hardenabla fluidlc sealing material Into an annulus between the 

expandable tubular member and the borehole afler penmitting the position of 
the ecpandable tubular member to float relative to the position of the hydiBUiic 
actuator. 

36. The method of daim 34, further comprising: 

Increaslr^g the size of the adjustable expansion mandrel after permitting the position 
of the expandable tubular member to float relaii^ye to the position of the 
hydraulic actuator. 

37. Tlie method of claim 36, further comprising: 

displadng the adjustable expansion cone upwardly relative to the expandable tubular 
member to radially expand and plasticaily defonn the remaining portion of the 
expandable tubular member. 

38. The method of daim 37, further comprising: 

not perrrtitting the position of the expandable tubular member to float relative to the 
position of the hydraulic actuator, and 

displadng the adjustable expansion cone upwardly relative to the expandable tubular 
member using the hydraulic actirator to radially expand and plastically deform 
the end of the remaining portion of the expandable tubular member that 
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overlaps with tiie preexisting wellbore casing after not permitting the position 
of the expandable tubular member to float relative to the position of the 
hydraulic actuator. 

39. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising; 

a support member; 

an expandon device for radially expanding and plastically deforming the tubular 

member coupled to the support member; and 
an actuator coupled to the support member for disptedng the expar^sion device 

relative to the support menrtber. 

40. The apparatus of claim 39, further comprising: 

a gripping device for gripping the tubular member coupled to the support member. 

41 . The apparatus of daim 40, v^herein the gripping device comprises a plurality of 
movable gripping elements. 

42. The apparatus of daim 41 • wherein the gripping elements are moveable in a radial 
dirsoHon r&lati\'e to the support member. 

43. The apparatus of daim 39, further comprising: 

a sealing device for sealing an interface with the tubular member coupled to the support 
member, 

44. The apparatus of daim 43. wherein the seaOng device seals an annulus defines 
between the support meniber and the tubular memt>er. 

45. The apparatus of daim 39. further comprising: 

a locking device for locking the position of the tubidar m^nber relative to the support 
member. 

46. The apparatus of daim 45, wherein the locking device comprises: 

a pressure sensor for contrdiably unlocking the k>cking device from engagement with the 
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tubular member when the operating pressure within the apparatus exceeds a 
predetermined amount 

47. The apparatus of claim 45, wherein the locking device comprises: 

a position sensor for controllably unlocking the locking devtee from engagement with the 
tubular member when the position of the actuator exceeds a predetermined amount. 

48. The apparatus of claim 39. wherein the expansion device comprises: 
a support member and 

a plurality of movable expansion elements coupled to the support member, 

49. The apparatus of claim 48. further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position: 
wherein in the first position, the mansion elements do not engage the tubular 

member; end 

wherein in the second posliion, the expansion elements engage the tubular member. 

50. The apparatus of claim 49, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of e)rpanslan elsments; 

wherein the first set of expansion elements are interioaved v/lth the second set of 
expansion elements, 

51 . The apparatus of claim SO, wherein in the first position, the first set of expansion 
elements are not anally aflgned with the second set of expansion elements. 

52. The apparatus of claim 50. wherein In the second position, the first set of expansion 
elements are axlally aligned with the second set of expansion elements. 

53. The apparatus of daim 39, wherein the expansion device comprises an adjustabie 
expansbn device. 

54. The apparatus of claim 39, wherein the expansion device comprises a plurality of 

70A 



AMENDED SHEET (ARTICLE 19) 



wo 2003/042487 



PCT/US2002/036267 



expansion devices. 

55. The apparatus of daim 54. wherein at least one of the expansion devices comprises 
an adjustable expansion device. 

56. The apparatus of claim 55, wherein the adjustable expansion device conf)prises: 
a support memben and 

a plurality of movable expansion elements coupled to the support member. 

57. The apparatus of daim 56, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

' between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 
member; and 

v«/herein in the second position, the expansion elements engage the tubular member. 

5S. The apparatus of daim 57, wherein the expansion elements comprise: 
a first set of expansion elennents; and 
a second set of expansion elements; 

Vi'herein ihe ^tsi sat of ^cpansion elements are interteaved with the second set of 
expansion elements. 

59. The apparatus of claim 58, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

60. The apparatus of daim 58, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

61 . An apparatus for radially expanding and pbstically defomung an expandable tutxjlar 
member, comprising: 

a support member; 

an expansion device for radially expanding and piasticaDy deforming the tubular 

member coupled to the support memben end 
a sealing assembly for sealing an annulus defined t>etween the support member and 
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the tubular member. 

62. The apparatus of daim 61 , further comprising: 

a gripping device for gripping the tubular member coupled to the support member. 

63. The apparatus of dalm 62, wherein the gripping device comprises a plurality of 
movable gripping elements. 

64. The apparatus of claim 63, wherein the gripping elements are moveable in a radial 
direction relative to the support member. 

65. The apparatus of daim 61 , further comprising: 

a locking device for locking the posHion of the tubular member relative to the support 
member. 

66. The appar^ius of daim 65, wherein the lodging devics oomprisss: 

a pressure sensor for controUably unloddng the k>ddng device Irom engagement wKh the 
tubular member when the operating pressure within the apparatus exceeds a 
predetermined amount 

67. The cpparalus of daim 65, wherein the locking device comprises: 

a position sensor for conlrollabiy unlocking the locking de\ice from engagement with the 
tubular member when the position of a portion of the apparatus exceeds a predetemjined 
amount 

68. The apparatus of daim 61 , ftjrther comprising: 

an actuator for dfspladng the expansion device relative to the support member. 

69. The apparatus of claim 68. wherein the actuator comprises means for transferring 
torsional loads between the support member and the expansion device. 

70. The apparatus of daim 68. wherein the actuator comprises a plurality of pistons 
posKfoned within comesponding piston chambers. 
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71 . The apparatus of dalm 61 . wherein the expansion device comprises: 
a support member, and 

a plurality of movable expansion elements oDupled to the support member. 

72. The apparatus of daim 71 , further comprising: 

an achjator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expandon elements do not er^gage the tubular 

member, and 

wherein In the second position, the expansion elements engage the tubular member. 

73. The apparatus of claim 72, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

74. The apparatus of daim 73, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

75. The apparatus of dalm 73, wherein In the second posKon, the first set of ©q>ansion 
elements are axiaOy aligned vrith the second set of expansion elements. 

76. The apparatus of dalm 61 , wherein the expansion device comprises an adjustable 
expansion device. 

77. The apparatus of claim 61, wherein the expansion device comprises a pluralrty of 
expansion devices. 

78. The apparatus of daim 77, wherein at (east one of the expansion devices comprises 
an adjustable expansion device. 

79. The apparatus of daim 78, wherein the adjustable expan^on device comprises: 
a support member, and 
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a plurality of movable expansion elements coupled to the support member. 

80. The apparatus of claim 79, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein In the first position, Vie expansion elements do not engage the tubular 

member; and 

wherein in the second position, the expansion elements engage the tubular member. 

81 . The apparatus of deim BO, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wherein the first set of expansion elements are Interleaved with the second set of 
expansion elements. 

82. The apparatus of claim 81 , wherein in the firBt position, the firet set of expansion 
elements are not axially aligned with the second set of expansion elements. 

83. The apparatus of claim 81 , wherein in the second posWon, the first set of expanston 
elements are srdaliy aligned wKh the second set of e}cpsinsion elements. 

84. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising; 

a support member; 

a first expansion device for radially expanding and plastically deforming the tubular 

member coupled to the support member, and 
a second expansion device for radially expanding and plastically defomning the 

tubular member coupled to the support member. 

85. The apparatus of claim 84. further comprising: 

a gripping device for gripping the tubular member coupled to the support member. 

86. The apparatus of daim 85, wherein the gripping device comprises a plurality of 
movable gripping elements. 
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87. The apparatus of daim 86, v\^r^ the gripping elements are moveable in a radial 
diredim relative to the support member. 

88. The apparatus of dalrn 84, ftirther comprising: 

a sealing device for sealing an interface with the tubular member coupled to the support 
member. 

89. The apparatus of claim 88, wherein the sealing device seals an annulus defines 
between the support member and the tubular menAer. 

90. The apparatus of daim 84. further comprising: 

a locking device for locking the position of the tubular member relative to the support 
member 

91 . The apparatus erf claim 90, wherein the locking device comprises: 

a pressure sensor for controllably unlocking the locking device from engagement with the 
tubular member vyiien the operating pressure within the apparatus exceeds a 
predetemnined amount. 

92. The apparatus of daim 90, vi'herein fiie loddng device comprises: 

a position sensor for contnDllably unlocking the l(x*lng device from engagement with the 
tubular memt>er when the position of a porfion of the apparatus exceeds a predetemtined 
amount 

93. The apparatus of daim 84, further comprising: 

an actuator far displadng the expansion device relative to the support member. 

94. The apparatus of daim 93, wherein the actuator comprises means for transfem'ng 
torsional loads between the support member and the e)q^nsion device. 

95. The apparatus of daim 93, wherein the actuator comprises a plurality of pistons 
positioned within corresponding piston diambers. 

75A 



AMENDED SHEET (ARTICLE 19) 



wo 2<N>3/(M2487 



PCT/US2002/036267 



96. Thd apparatus of daim 84. wherein at least one of the first second expansion devices 
comprise: 

a support member; and 

a plurality of movable expansion elements coupled to the support member. 

97. The apparatus of claim 96, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein In the first position, the mansion elements do not engage the tubular 

member, and 

wherein in the second position, the expansion elements engage the tubular member. 

98. The apparatus of claim 97, wherein the expansion elements comprise: 
a first set of expansion elements; and 

£ second sst of expansion elements; 

wherein the first set of expansion elsmsnts ars interleaved with the second set of 
expansion elements. 

99. The apparatus of claim 98, wherein in the first position, the first set of expansion 
^Isments are not a;daHy aligned with the second set of expansion elements. 

100. The apparatus of daim 98, wherein In the second position, the first set of expansion 
elements are axially aligned wfth the second set of expansion elements. 

1 01 . The apparatus of daim 84, wherein at least one of the first and second expansion 
devices comprise a plurality of expansion devices. 

102. The apparatus of daim 101 , wherein at least one of the first and second expansion 
device comprise an adjustable expansion device. 

103. The apparatus of daim 102, wherein the adjustable expansion device comprises: 
a support member; and 

a plurality of movable expansion elements coupled to the support member. 
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104. The apparatus of dafm 103, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 

memb^, and 

wherein in the second position, the expansion elements engage the tubular member. 

105. The apparatus of daim 104, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wherein the first set of expansion elements are friterteaved with the second set of 
expansion elements, 

106. The apparatus of claim 105, wherein in the first position, the first set of expansion 
elements are not a;dalli' aligned with the second set of expansion elements. 

107. The apparatus of daim 105, wherein in the second position, the first set of expansion 
elements are axialiy aligned wHh the second set of expansion elements. 

1 06, An apparatus for radlslly e5?jandlng and plastically defonnlng an expandable tubular 
member, comprising: 

a support member; 

a gripping device for gripping the tubular member coupled to the support memben 
a sealing device for sealing an interface with the tubular member coupled to the 
support member; 

a locking device for locking the position of the tubular member relative to the support 
memben 

a first adjustable expansion device for radially sanding and plastically deforming 

the tubular member coupled to the support member; 
a second adjustable expansion device for radially expanding and plastically 

deforming the tubular member coupled to the support member; 
a packer coupled to the support member; and 

an actuator for displacing one or more of the sealing assembly, first and second 
adjustable expansion de>^Ges, and packer relative to the support member. 
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109. The apparatus of dalm 108, vvherein the locking device comprises: 

a pressure sensor for oontrollably unlockir^ the locking device from engagement with the 
tubular member when the operating pressure within the apparatus exceeds a 
predetermined aniount 

1 1 0. The apparatus of daim 1 08, wherein the tocking device comprises: 

a position sensor for controllably unlocklr^ the locWng de>rfce from engagement with the 
tubular member when the position cf a portion of the apparatus exceeds a predetermined 
amount 

111. The apparatus of dalm 108, wherein the gripping device comprises a plurality of 
movable gripping elements. 

112. The apparatus of daim 111, wherein the gripping elements are moveable in a radial 
direction relative to th® support: member. 

113. The apparatus of dalm 108, v^rfiereln the sealing device seals an annulus defines 
between the support member and the tubular member. 

1 14. The apparatus of daim 108, wherein the actuator comprises msans for transfening 
torsional loads between the support member and the expansfon devhie. 

1 15. The apparatus of daim 108, wherein the actuator comprises a plurality of pistons 
positioned within corresponding piston chambers. 

116. The apparatus of daim 108, wherein at least one of the adjustable expansion devk:es 
comprise: 

a support member; and 

a plurality of movable expansion elements coupled to the support member. 

117. The apparatus of daim 116, further comprising: 

an actuator coupled to the support member for moving the expansion elements 
between a first position and a second position; 
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Wherein in the first position, the expansion elements do not engage the tubular 
member, and 

wherein in the second position, the expansion elements engage the tubular member. 

118. The apparatus of daim 117, wherein the expanaon elements comprise: 
a first set of expansion elements; and 

a secx>nd set of expansion elements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

119. The apparatus of claim 118, wherein in ttie first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

120. The apparatus of daim 118, wherein in the second position, the first set of expansion 
elements are axtally aligned with the second set of expansion elements. 

121 . The apparatus of daim 108. wherein at least one of the adjustable expansion devices 
comprise a plurality of expansion devices. 

1 22. The apparatus of daim 121 , wherein at least one of the adjustable expansion devices 

comprise: 

a support member; and 

a pluraRty of movable expansion elements coupled to the support member. 

123. The apparatus of daim 122. further comprising: 

an actuator coupled to the support mennber for moving the expansion elements 

between a first position and a second position: 
wherein In the first position, the expansion elements do not engage the tubular 

member; and 

wherein in the second position, the expansion elements engage the tubular member. 

1 24. The apparatus of daim 1 23, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 
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wherein the first set of expansion elements are Interleaved with the second set of 
expansion elements. 

125. The apparatus of dainn 124, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elen^nfs. 

126. The apparatus of daim 124. wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

127. An aduator, comprising: 
a tubular housing; 

a tubular piston rod movabiy coupled to and at least partially positioned within the housing; 
a plurality of annular piston chambers defined by the tubular housing and the tubular piston 
rod; and 

a plurati^ of tubular pistons coupled to the tubular piston rod, each tubular piston movabiy 
positiondd within a corresponding annular piston chamber. 

1 2B. The actuator of daim 1 27, fUrther comprising means for transmitting torsional loads 
between the tubular housing and the tubular piston rod. ^ 

129. A method of radially e^qi^anding and plasticalhy deibmiing an expandable tubular 
member within a borehole having a preexisting wellbore rasing, comprising: 

positioning the tubular member within the borehole in overlapping relation to the 
v^llbore casing; 

radially expanding and plastically deforming a portion of the tubular member to form 
a bell section; and 

radially expanding and plastically deforming a portion of the tubular member above 
the bell section comprising a portion of the tubular member that overlaps with 
the wellbore casing; 

wherein the inside dimeter of the bell section is greater than the inside dtanneter of 
the radially expanded and plastically deformed portion of the tubular member 
above the beQ section. 

130. The method of daim. 12g, wherein radially expanding and plastically deforming a 
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portion of the tubular member to form a bell section comprises: 

positioning an adjustable expansion device within the expandable tubular member, 
supporting the expandable tubular member and the adjustable expansion device 
within the borehole; 

lowering the adjustable expansion device out of the expandable tubular member; 
increasing the outside dimension of the acQustable expansion device; and 
displadng the adjustable expansion device upwardly relative to the expandable 

tubular member n times to radially esqiand and plastically defbnm n portions of 
the expandable tubular member, wherein n Is greater than or equal to 1. 

131. A method for radially expanding and plasticdDy defomiing an expandable tubular 
member within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion device within the borehole; 
Increasing ih& size of the adjustable expansion device; and 
displadng ttie adjustable expansion device upwardly relative to the expandable 

tubular member using the hydraulic aduatorto radially expand and plastically 

deform a poriJon of the expandable tubular member. 

1 32. The method of claim 1 31 , further comprising: 

reducing the slss of the adjusiabie e^cpansion device aftsr the portion of the 

expandable tubular member has been radially expanded and plastically 
defomied. 

1 33. The method of dalm 1 32, further comprising; 

fluldldy sealing the radldly expanded and plastically deformed end of the expandable 
tubular memtier after redudng the size of the adjustable expansion device. 

1 34. The method of dalm 1 33, further comprising: 

permitGng the position of the expandatMe tubular member to float relative to the 

position of the hydraulic actuator after fluldidy sealing the radially expanded 
and plastically deformed end of the expandable tubular member 
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1 35. The method of daim 1 34. further comprising: 

injecting a hardenablefluidlc sealing material into an annulus between the 

expandable tubular member and a preexisting staicture after pemiitting the 
posiUon of the expandable tubular member to float refative to the position of 
the hydraulic actuator. 



1 36. The method of daim 1 34, further comprising: 

increasing the size of the adjustable expansion device after pemiitting the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator. 



1 37. The method of daim 1 36, further comprising: 

displacing the adjustable expansion cone upwardly nslativ© to the expandable tubular 
member to radially expand and plastically defonm anoiher portion of the 
expandable tubular member. 



138- The method of daim 137, further comprising: 

if the end of the other portion of the expandable tubular member overtaps with 
a preexisting structure, then 

not permitting the posfBon of the expandable tubular member to float 

rslalive to the position of the hydraulic actuator; anc? 
dispJadng the adjustable expansion cone upwardly relative to the 
expandable tubular member using the hydraulic actuator to 
radially expand and plastically deform the end of the other 
portion of the expandable tubular member that overiaps with 
the preexisting structure. 



1 39. A method for forming a mono diameter wellbore casing within a borehole that 
indudes a preexisting wellbore casing, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion device within the borehole; 
IrK^easIng the size of the adjustable expansion device; 
displadng the adjustable expansion device upwardly relative to the expandable 

tubular member using the hydraulic actuator to radiaDy expand and plastically 
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deform a portion of the expandable tubular member, and 
displadng the acflustable expansion device upwardly relative to the expandable 
tubular member to radially expand and plastically deform the remainfng 
portion of the expandable tubular rnemt)er and a portion of the preexisting 
wellbore casing that overlaps with an end of the renn^ning portion of the 
expandable tubular member. 

140. The nnethod of claim 139, further comprising: 

redudng the size of the adjustable expansion device after the portion of the 

expandable tubular member has been radially expanded and plastically 
deformed, 

141 . The method of claim 140, furtl^r comprising: 

fluidlcly sealing the radially expanded and plastically defonned end of the expandable 
tububr member after reducing the size of the adjustable expansion device. 

142. The method of claim 141 , further comprising: 

permitting the position of the expandable tubular member to float relative to the 

position of the hydraulic actuator after fluldidy sealing the radially expanded 
and pisstlcally defomoed end of the expandable tubular member. 

143. The method of claim 142, further comprising: 

injecting a hardenable fluklic sealing material into an annulus between the 

expandable tubular member and the t>orehole after permitting the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator. 

144. The method of dalm 142, further comprfeing: 

Increasing the size (rf the adjustable expansion device after permitting the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator. 
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145. The method of claim 144, further cx)mprising: 

displacing the adjustable expansion cone up\Afard!y relative to the expandable tubular 
member to radially expand and plastically deform the remaining portion of the 
expandable tubular member. 



146. The m^od of dalm 145, further comprisfng; 

not permitting the position of the ^(pandable tubular member to float relative to the 
position of the hydraulic actuator; and 

displacing the adjustable expansion cone upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically defonn 
the end of the remaining portion of the expandable tubular member that 
overlaps with the preexisting wellbore casing after not permitting the position 
of the expandable tubular memt>er to float relative to the position of ttie 
hydraulic actuator. 



147. A method of radially expanding and plastically defomiing a tubular member, 
comprising: 

positioning the tubular member within a preexisting stmcture; 

radially expanding and plastically defonnlng a lower portion of the tubular member to 

fonn a bell section; and 
radially expanding and plastically dsfonning a portion of the tubular member above 

the bell section. 

148. The method of dalm 147, wherein positioning the tubular member within a 
preexisting structure comprises: 

locking the tubular member to an expansion device. 

149. The method of dalm 148, wherein positioning the tubular member within a 
preexisting structure comprises: 

unlocking the tubular member from an expansion device if ttie operating pressure 
wittiin the preexisting structure exceeds a predetermined amount. 

1 50. The method of daim 1 48, wherein positioning the tubular memt>er within a 
preexisting structure comprises: 
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unlocking the tubular member from an expansion device if the position of an actuator 
coupled to the tubular member exceeds a predetemiined amount. 

151. Hie method of daim 147, wherein radially expanding and plastically deforming a 
tower portion of the tubular member to form a bell section oomprises: 

lowering an expansion device out of an end of the tubular member; and 
pulling the expansion device through the end of the tubular member. 

1 52. The method of daim 151 , wherein lowering an expansion device out of an end of the 
tubular member oomfwises: 

lowering the expansion device out of the end of the tubular member, and 
adjusting the size of the expansbn device. 

1 53. The method of daim 1 52, wherein the expansion device Is adjustable to a plurality of 
sizes. 

1 54. The method of daim 152, wherein the expansion device comprises a plurality of 
adjustable expansion device. 

1 55. The method of Claim 1 54, wherein at least one of the adjustable expansion devices is 
adjustable to a plursiliby of sIzbs, 

156. The method of daim 151 , wherein pulling the e)qDansion device through the end of 
the tubular member comprises: 

gripping the tubular member, and 

pulling an expansion device through an end of the tubular member. 

157. The method of daim 156, wherein gripping the tubular member comprbes: 
permitting axial displacement of the tubular member in a first direction; and 
not penriitting axial displacement of the tubular member in a second direction. 

1 58. The method of daim 1 56, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using an 
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actuator. 

1 59. The method of claim 142» wtierein radially expanding and plastically deforming a 
por^n of the tubular member above the bell section comprises: 

lowering an expansion device out of an end of the tubular member; and 
pulling the expansion device through the end of the tubular member. 

160. The method of claim 159, wherein lowering an expansion device out of an end of the 
tubular member comprises: 

lowering the expansion device out of the end of the tubular member; and 
adjusting the size of the expansion device, 

1 61 . The method of claim 1 60, wherein the expansion device is adjustable to a plurality of 
sizes, 

162. Ths method of daim 160, wherein the expansion ds\rtce comprises a plurality of 
adjustable expansion devices. 

1 63. The method of daim 1 62, wherein at least one of the adjustable expansion devices Is 
adjustable to a plurality of sizes. 

164. The method of daim 159, wherein pulling the expansion device through the end of 
the tubular member comprises; 

gripping the tubular member; and 

pulUng an expansion device through an end of the tubular member. 

1 65. The method of daim 1 64, wherein gripping the tubular member comprises: 
permitting axial displacement of the tubular member in a first direction; and 
not permitting axial displacement of the tubular member in a second direction. 

1 66. The method of claim 1 64, wherein pulling the expansion device through the ernl of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular ntember using an 
actuator. 
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167. The method of claim 159, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of Ihe tubUar member using fluid 
pressure. 

168. The method of dalm 167. wherein pulling the expansion device through ttie end of 
the tubular member using fluid pressure comprises: 

pressurizing an annulus within the tubular member above the expansion device. 

169. The method of daim 147, wherein radially expanding and plastically deforming a 
portion of the tubular memfcjer above the bell section comprises: 

fluididy sealfng an end of the tubular member; and 
pulling the expansion device through the tubular member, 

170. The msthod of dalm 169, vAereIn the expansion device is adjustable. 

171 . The method of daim 170. wherein the expansion device Is adjustable to a plurality of 
sizes. 

1 72. The- m&thod of dalm 1 69, wherein ttis stcpansion dev'ic© comprise plurality of 
adjustable expsnsion devices. 

173. The method of daim 172, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

174. The method of cteim 169, wherein pulling the expansion device through the end of 
the tubular member comprises; 

gripping the tubular member; and 

pulling an expansion device thmugh an end of the tubular member. 

175. The method of daim 174, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the e)q3ansion device through the end of the tubular member using an 
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actuator 

176. The method of claim 169, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using fluid 
pressure. 

177. The method of daim 178, wherein pulling the expansion device through the end of 
the tubular member using fluid pressure comprises: 

pressurizing an annulus within the tubular member above the expansion device. 

178. The method of claim 147, wherein radially expanding and plastically deforming a 
portion of the tubular member above the bell section comprises: 

overlapping the portion of the tubular nnember above the bell section with an end of a 

preexisting tubular member; and 
pulling an expansion devloe ttirough the overlapping portions of the tubular member 

and the preexisting tubular member. 

1 79. The method of daim 1 78, wherein the expansion device is adjustable. 

180. Ths method of claim 179, wherein \he expansion device 1$ edjuslable to a pluralit>^ of 
sizes. 

181 . The method of claim 178, wherein the expansion device comprises a pluraltty of 
adjustable expansion devices. 

1 82. The method of claim 1 81 , wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

183. The method of daim 178, wherein pulKng the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member comprises: 

gripping the tubular member; and 

pulling thB expansion device thn^ugh tiie overlapping portions of the tubular member 
and the preexisting tubular member. 
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184. The method of claim 183, wherein pulling the expansion device through thB 
overlapping portions of the tutnjiar member and the preexisting tutujlar member comprises: 

pulling the expansion device through the overlapping portions of the tubular member 
and the preexisting tubular member using an actuator. 

185. The method of claim 178, wherein pulling the expansion device through the 
overiapping portJons of the tubular member and the preexisting tubular member comprises: 

pulling the expansion device through the overiapping portions of the tubular member 
and the preexisting tubular member using fluid pressure. 

186. The method of claim 185, v^hereln pulling the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member using fluid 
pressure comprises: 

pressurizing an annulus within the tubular member above the expansion device. 

1 87. The method of dalm 147, further comprising: 

injecting a hardenable fluidic sealing material Into an annulus between the 
expandable tubular member and the preexisting structure. 

1 88. A method of injecting a hardenable fluidic sealing material into an annulus between a 
tubular member and a preexisting structure, comprising: 

positioning the tubular member into the preexisting structure; 
sealing off an end of the tubular memben 
operating a valve within the end of the tubular memben and 
Injecting a hardenable fluidic sealing material through the valve into the annulus 
between the tubular member and the pfee)dsting structure. 

1 89. A method of engaging a tubular member, conr^rising: 
positioning a plurality of elements within the tubular member: and 
bringing the elements Into engagement the tubular member 

1 90. The method of daim 1 89, wherein the elements comprise: 
a first group of elements; and 
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a second group of elements; 

wherein the first group of elements are interleaved with the second group of 
elements. 

191. The method of claim 189, wherein bringing the elements into engagement with the 
tubular member comprises: 

bringing the elements Into axial alignment 

1 92. The method of daim 189. wherein bringing the elements into engagement with the 
tubular member further comprises: 

pivoting the elements. 

193. The method of daim 189, wherein bringing the elements into engagement with the 
tubular member further comprises: 

translating the elements. 

194. The method of daim 189, wherein bringing the elements into engagement vwth the 
tubular member further comprtees: 

pivoting the elements: and 
translating the elements. 

195. The method of claim 189, wherein bringing the elements into engagement with the 
tubular member comprises: 

rotating the elements about a common axis. 

196. The method of daim 189, wherein bringing the elements into engagement with the 
tubular member comprises: 

pivoting the elements about corresponding axes; 

translating the elements; and 

rotating the elements about a comnnon axis. 

1 97. The method of daim 1 89, further comprising; 

preventing the elements from coming into engagement with the tubular member if the 
inside diameter of the tubular member is less than a predetermined value. 
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198. The method of claim 197, wherein preventing the elements ttam coming into 
engagement with the tubular member If the inside diameter of the tubular nnember is less 
than a predetermined value comprises: 

sensing the Inside diameter of the tubular member. 

1 99. A locking device for locking a tubular member to a support member, comprising: 
a radially movable locking device coupled to the support member for engaging an interior 

siffliaca of the tubular member. 

200. The device of claim 1 99, further comprising: 

a pressure sensor for controliably unlocking the kxdcing device from engagement with the 
tubular mdmt>er when an operating pressure exceeds a predetermined amount 

201 . The device of dafm 1 99. further comprising: 

a position sensor for controllaMy unlocking the locking device from engagement with the 
tubular member when a position exceeds a pnedetemiined amount 

202. A method of locking a tubular member to a support member, comprising: 
locking a lodging element in a position iiiat engages an inferior s urfeoe of tfie tubulsr 

member. 

203. The method of daim 202, further comprising: 

controliably urdoddng the locking element from engagement with the tubular member when 
an operating pressure exceeds a predetermined amount 

204. The method of claim 202, further comprising: 

controliably unlocking the locking element from engagement with the tubular member when 
a position exceeds a predetermined amount 

205. A system for radially expanding and plastically defomiing an expandable tubular 
memljer within a borehole, comprising: 

means for posittoning an adjustable expansion mandrel within the expandable tubular 
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member; 

meaos for supporBng the expandable tubular member and the adjustable expansion 

mandrel within the borehole; 
means for lowering tfie adjustable expansion mandrel out of the expandable tubular 

member 

means for increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for displadng the adjustable expansion mandrel upwardly relative to the 

expandable tubular member n times to radially expand and plastically deform 
n portions of the expandable tubular member 

206. A system fior fonrfng a mono diameter wellbore casing, comprising; 
positioning an adjustable expansion mandrel within a first expandable tiAular member; 
means for supporting the first expandable tubular member and the adjustable 

e;^ansion mandrel wittiln a borehole; 
means for lowering the adjustable expansion mandrel out of the first expandable 
tubular member; 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for displadng the adjustable expansion mandrel upwardly relative to the first 
s:;pandabfe tubular member m times to radially e?ipand and plastically deform 
m portions of the first expandable tubular member within the borehole; 

means for positioning the adjustable expansion mandrd wlihin a second expandable 
tubular member 

means for supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overtapping relation to the first 
expandable tubular memt)er; 

means for lowering the adjustable expansion mandrel out of the second expandable 
tubular member; 

means for Increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwardly relative to the 

second expandable tubular member n times to radially expand and plastically 
deform n portions of the second expandable tubular member v^thin the 
borehole. 
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207. A system for radially expanding and plastically defdimlng an expandable tubular 
member wilhin a borehole, comprising: 

means for positioning an adjustable expansion mandrel within the expandable tubular 
member; 

means for supporting the expandable tubular member and the adjustabte expansion 

mandrel within the borehole: 
means for lowering the ad|}ustdble expansion mandrel out of the expandable tubular 

member; 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for displadng the adjustable expansion mandrel upwardly relative to the 

expandable tubular member n times to radiaDy expand and plastically defomn 
n portions of the expandable tubular memt>er within the borehole; and 

means for pressurizing an interior region of the expandable tubular member above 
ths adjustable expansion mandrel during the radial expansion and plastic 
defonnation of the expandable tubular member wltliin the borehole. 

208. A system for forming a mono diameter wellbore casing, comprising: 

means for positioning an adjustable expansion mandrel within a first e)q)andabte 
tubular member, 

means for supporting the first expandable tubular member and the adjustable 

expansion mandrel virithin a borehole; 
means for lowering the adjustable mansion mandrel out of the first expandable 

tubular memben 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the adjustable expansion mandrel upwardly relative to the tirst 
expandable tubular member m times to radially expand and plastically deform 
m portions of the first expandable tubular member within the borehole; 

means far pressurizing an interior region of the first expandable tubular member 
above the adjustable expansion mandrel during the radial expansion and 
plastic defbrnefion of the first expandable tubular member within the 
borehole; 

means for positioning the adjustable expansion mandrel within a second expandable 
tubular member, 
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means for supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping relation to the first 
expandable tubular member, 

means for lowering tiie adjustable expansion mandrel out of the second expandable 
tubular member; 

means for increasing the out^e dimension of the adjustable expansion mandrel; 

means for displacing the a(Qustable expansion mandrel upwardly relative to the 

second expandable tubular member n times to radially expand and plastically 
d^orm n portions of the second expandable tubular member within the 
borehole; and 

means for pressurizing an interior region of the second expandable tubular member 
above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of tfie second expandabte tubular member within the 
tKDretiole. 

209. A system for drilling a borehole within a subtenran^n formation and Ihen radially 
expanding and plastically deforming an expandable tubular member within the drilled 
borehole, comprising: 

means for positioning an adjustable expansion mandrel within the expandable tubular 
member; 

means for coupling a drilling member to sn end of the expandable tubular member; 
means for drilling the borehole using the drilling member; 

means for positioning the adjustable expansion mandrel and the expandable tubular 

member within the drilled borehole; 
mearis for lowering the adjustable expansion mandrel out of the expandable tubular 

member, 

means for Increasing the outside dimension of the ai^ustable expansion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwardly relative to the 

expandable tubular member n times to radially expand and plastically deform 
n portions of ttie expandable tubular member within the drilled borehole. 

210. A system for forming a mono diameter wellbore casing within a borehole, comprising: 
means for positioning an acQustable expansion vrandrel within a first expandable 
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tubular member, 

means for coupling a drilling member to an end of the first expandable tubular 
member; 

means lor drilling a first secMon of the borehole using the drilling member; 
means for supporting the first expandable tubular member and the adjustable 

expansion mandrel within the drilled first section of the borehole; 
means for lowering ttm atflustable expansion mandrel out of the first expandable 

tubular member 

means for increasing the outside dimension of the adjustable expansion mandrel; 
means for displadng the adjustable expandon mandrel upwardly relative to the first 

expandable tubular menit>er m times to radially expand and plasticdily deform 

m portions of the first expandable tubular member within the drilled first 

section of the twehole; 
means for positioning the adjustable expansion mandrel within a second expandable 

tubular member; 

means for coupling the drilling member to an end of the second expandable tubular 
member, 

means for drilling a second section of the borehole using the drilling member, 
means for supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overiapping relation to the first 

expandable tubular member wiihin the second drilled section of the bo^^$ho^s: 
means for lowering the adjustasble expansion mandrel out of the second expandable 
tubular member; 

means for increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwardly relative to the 

second expandable tidnilar member n times to radcally expand and plastically 
deform n porfions of the second expandable tubular member within the drilled 
second secSon of the borehole. 

21 1 . A system for drillirvg a borehole within a subterranean formation and then radially 
expanding and plastically defonnir^ an expandable tubular member within the drilled 
borehole, comprising: 

means for po^oning an adjustable expansion rrandn&l within the expandable tubular 
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memben 

means for coupling a drilling member to an end of the e)9>andable tubular memben 
means for drilling the borehole using the drilling member, 

means for poslfioning the adjustable expansion mandrel and the expandable tubular 

member within the drilled borehole; 
means for lowering the adjustable expansion mandrel out of the expandable tubular 

member, 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the adjustable expansion mandnal upwanily relative to the 

expandable tubular member n times to radially expand and plastically defomi 
n portions of the expandable tubular member within the drilled borehole; and 

means for pressuring an Interior portion of the expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
defomiation of the expandable tubular member vwthin the drilled borehole. 

212. A system for forming a mono diameter wellbore casing within a borehole, comprising: 
means for positioning an adjustable expansion mandrel within a first expandable 
tubular member, 

means for coupling a drilling member to an end of the first expandable tubular 

member; 

means for drilling a first section of the borshola using the drilling membsn 
means for supporting the first expandable tubular member and ths adjustable 

expansion mandrel within the drilled first sedion of the borehole; 
means for lowering the adjustable expansion mandrel out of the first expandable 

tubular member, 

means for increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the acQustable expan^n mctfidrel upwardly relative to the first 
expandable tubular member m times to radially expand and plastically defomi 
m portions of the first expandable tubular member vrtthln the drilled first 
section of the borehole; 

means for pressuring an Interior portion of the first expandable tubular member 
above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the first expandable tubular member within the first 
drilled section of the borehole; 
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means for positioning the adjustable e)q>ansion mandrel within a second expandable 
tubular member; 

means for coupling the drfiling member to an end of the second expandable tubular 
member; 

means for drilling a second section of the borehole using the drilling memben 
means for supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping relation to the first 
expandable tubular member within the second drilled sertion of the borehole; 
means Ibr lowering the adjustable expansion mandrel out of the second expandable 
tubular member; 

means for Increasing the outside dimension of the adjustable ©cpanslon mandrel; 

means for displacing the adjustable expansion mandrel upwanily relative to the 

second expandable tubular member n times to radially expand and plastically 
defont) n portions of the second expandable tubular member within the drilled 
second secUon of the borehol©; and 

means for pressuring an interior portion of the second expandable tubular member 
above the adjustable e)q3anslon mandrel during the radial expansion and 
plastic deformation of the second expandable tubular member within the 
drilled second section of the borehole. 

21 3. A system fCM- radially expanding and ptestically defonning an expandable tubular 
member within a borehole, comprising: 

means for positioning first and second adjustable expansion mandrels within the 

expandable tubular member, 
means for supporting the expandable tubular member and the first and second 

adjustable expansion mandrels within the borehole; 
means for lowering the first adjusteble expanston mandrel out of the expandable 
tubular memben 

means for Increasing the outside dimension of the first adjustable expansion 
mandrel; 

means for displacing the first adjustable expansion mandrel upwardly relative to the 
expandable tubular member to radially expand and plastically defomi a lower 
portiorvof the expandable tubular memben 

means for displacing the first adjustable expansion mandrel and the second 
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adjustable expansion mandrel downwardly relative to tha expandable tubular 

member; 

means for decreasing the outsWe dimension of the first adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the expandable tubular member to radially expand and plastically defoim 
portions of the expandable tubular member above the lower portion of the 
expandable tubular member; 

wherein the outside dimension of the first adjustable expansion mandrel Is greater 
than the outside dimension of the second adjustable expansion mandrel. 

214. A system for fonning a mono diameter wellbore casing, comprising: 

means for positioning first and second adjustable expansion mandrels within a fir^t 

expandable tubular member; 
meane for supporting the first expandable tubular member and the first and second 

adjustable expansion mandrels within a borehole; 
means for lowering the first adjustable expansion mandrel out of the first expandable 

tubular member, 

means for Increasing the outside dimension of the first adjustable expansion 

mandfBl; 

means for displadng the first adjustable SKpansion mandrel upv/ardly relativs to the 

first expandable tubular member to radially expand and plastically defonn a 

lower portion of tha first expandable tubular member; 
means for displadng the first adjustable expansion mandrel and the second 

adjustable expansion mandnsi downwaidty relative to the first expandable 

tubular member; 

means for decreasing the outside dimension of the first adjustable expansion 
mandrel and Increasing the outsWe dhnension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the first expandable tubular member to radially expand and plastically defonn 
portions of the first expandable tubular member above the lower portion of the 
expandable tubular member; 
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means for positioning first and second adjustable expansion mandrels within a 

second expandable tubular member, 
means for supporting the first expandable tubular m«nber and ihe first and second 

adjustable e)q)ansion mandrels within the borehole tn overlapping relation to 

the first expandable tubular member; 
means for lowering the first adjustable expansion mandrel out of the secxDnd 

expandable tubular member; 
means for increasing the outside dimension of the first adSustable expansion 

mandrel; 

means for displacing the first adjustable e^ansion mandrel upwardly relative to the 
second expandable tubular member to radially expand and plastically defonn 
a lower portion of the second expandable tubular member; 

means for displacing the first adjustable expansion mandrel and the second 

adjustable expansion mandrel downwardly relative to the second expandable 
tubular member; 

means for decreasing the outside dimension of the first adjustable e)pan3lon 
mandrel and Increasing ihe outside dimension of the second adjustable 
expansion mandrel; and 

means for displaclrig the second adjustable expansion mandrel upwardly relative to 
the second expandable tubular member to radially expand and plastically 
deform portions of the second sxpandaWe tubular membsr above the lower 
portion of the second expandable tubular memben 

wherein the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel. 

21 5. A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising; 

means for positioning first and second adjustable expansion mandrels within the 

expandable tubular member; 
means for supporting the expandable tubular member and the first and second 

adjustable expansion mandrels within the borehole; 
mear^ for towering the first adji^ble expandon mandrel out of the expandable 
tubular member; 

means for increasing tlie outside dimension of the first adjustable expansion 
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mandrel; 

means for displacing the first adjustable expansion mandrel upwardly relative to the 

expandable tubular member to radially expand and plastically defomi a lower 

portion of the expandable tubular member* 
means for pressurizing an interior region of the ^(pandablB tubular member above 

the first adjustable expansion mandrel during the radial expansion of the 

lower portion of the expandable tubuteir member by the first adfustable 

expansion mandrel; 
means for displacing the first adjustable expansion mandrel and the second 

adjustable expansion mandrel downwardly relative to the expandable tubular 

member; 

moans for decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the expandable tubular member to radlafly expand and plastically deform 
portions of the e^qpandable tubular meml^er above the lower portion of the 
expandable tubular member, and 

means for pressurizing an interior region of the expandable tubular member above 
the second adjustable expansion mandrel during the radial expansion of the 
pc»rtionj of the ^^^antl-^ble tubular member above lh& lower portion of Una 
e?cpandab!e tubular member by the second adjustable expansion mandrel; 

wherein the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the secoid adjusteble expansion mandrel. 

21 6. A system for fomnlng a mono diameter wellbore casing, comprising; 

means for positioning first and second adjustable expansion mandrels within a first 

expandable tubular member; 
means for supporting the first expandable tubular member and the lirst and second 

adjustable expansion mandrels within a borehole; 
means for lowering the first adjustable expansion mandrel out of the first expandable 

tubular member; 

means for increasing the outside dimension of the first ddjustat>le expansion 
mandrel; 
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means for displacing the first adjustable expansion mandrel upwardly relative to the 

first expandable tubular member to radially expand and plastically defomi a 

lower portion of the first expandable tubular member: 
means for pressurizing an Interior regbn of the first expandable tubular member 

above the first adjustable expansion mandrel during the radial expansion of 

the lower portion of the frst expandable tubular member by the first 

adjustable expansion mandrel; 
means for displacing the first adjustable expansion mandrel and the second 

adjustable expansion mandrel downwardly relattve to the first expandable 

tubular member; 

means for decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwanJIy relative to 
the first expandable tubular member to radially expand and plastically delbmi 
pofiions of the first expandable tiibular member above ttie lower portion of the 
expandable tubular member, 

means for pressurizing an Interior region of the first expandable tubular member 

above the second adjustable expansion mandrel during the radial e5q>an5lon 
of the portions of the first expandable tubular member above the lower portion 
of lh6. firsi ercpsndaLle tubular member by ih^ second adjustable ©cpansion 
mandrel; 

means for petitioning first and second adjustable expansion mandrels within a 

second expandable tubular member, 
means for supporting the first expandable tubular member and the first and second 

adjustable expansion mandrels within the borehole In overlapping relation to 

the first expandable tubular memben 
means for lowering the first adjustable expansion mandrel out of the second 

expandable tubular n^ember, 
means for increasing the outside dimension of the first adjustable expansion 

nrandrel; 

means for displacing the first adjustable expansion mandrel upwardly relative to the 
second expandable tubular member to radial^ expand and plastically deform 
a lower portion of the second expandable tubular member, 
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means for pressurizing an interior region of the second exparvdable tubular member 
above the first adjustable expansion mandrel during the radial expansion of 
the lower portion of the second expandable tubular member by the first 
adjustable expansion mandrel; 

means for displacing the first adjustable expansion mandrel and the second 

adjustabfe expansion mandrel dovwiwatlly relative to the second expandable 
tubular member; 

means for decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relath^e to 
the second expandable tubular member to radially expand and plastically 
dsfomi portions of the second expandable tubular member above the lower 
portion of the second expandable tubular member, and 

means for pressurizing an interior region of the second e;q)andable tubular member 
above the second edjust^Ie expansion mandrel during the radial expansion 
of the portions of the second e;cpandabla tubular member above the lower 
portion of the second expandable tubular member by the second adjustabfe 
expansion mandrel; 

wherein the outside dimension of the lirst adjustable expansion mandrel is greater 
than the outside dimension of fts second adjust&ble e;-pansion mandrel. 

217. A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for supporting the expandable tubular member, an hydr^uDc actuator, and an 

adjustable expansion mandrel within the borehole; 
means for increasing the size of the adjustable expansion mandrel; and 
means for displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular member using the hydraulic actuator to radfelly expand 
and plastically defomn a portion of the expandable tubular member. 

21 8. The system of claim 21 7» further comprising: 
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maans for reducing the size of the adjustable expansion mandrel after the portion of 
the expandable tubular member has been radially expanded and plastically 
deformed* 

21 9. The system of daim 21 B, further comprising: 

mear^ for fhiidicly sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the acQustable 
expansion mandrel. 

220. The system of daim 21 9. further comprising: 

means for permitting the position of the expandable tubular member to float relative 
to the position of the hydraulic actuator after fluldidy sealing the radially 
expanded and plastically defomrjed end of the expandable tubular member. 

221 . The system of dam 220. further comprising: 

means for injecting a hardenable fluldic sealing material into an annulus tetween the 
expandable tubular member and a preexisting structure after permitb'ng the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

222. The tysism of daim 220. furUier comprising: 

means for increasing the size of the adjustable expansion mandrel after permitting 
the position of the expandable tubular member to float relative to the position 
of the hydraulic actuator. 

223. The system of daim 222, further comprising; 

means for displadng the adf ustabie expansion cone upwardly iBlative to the 

expandable tubular member to radially expand and plastically defomi another 
portion of the expandable tubular memtier 

224. The system of daim 223, further comprising: 

rf the end of the other portion of the expandable tubular member overiaps with a 
preewsting stmcture, then 

means for not permttHng the position of the expandable tubular member to 
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float relative to the posftion of the hydraulic actuator, and 
means fbr displacing the adjustable expansion cone upwardly relative to the 
expandable tubular member using the hydrauBc actuator to radially 

expand and plastically delbmi the end of the otherportlon of the 
expandable tubular nr«mber that overlaps with the preexisting 
stmcture. 

225. A system for fonning a mono diameter wellbore casing within a borehole that 
indudes a preexisting wellbore casing, comprising: 

means for supporting the expandable tubufar member, an hydraulic actuator, and an 
adjustable e)q)ansion mandrel within the borehole; 

means for increasing the size of the adjustable expansion mandrel; 

means for displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular member using the hydraulic actuator to radially expand 
and plastically defomn a portion of the expandable tubular member; and 

means for displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular membsr to radially expand and plastically dsfomi the 
remaining portion of the expandable tubular member and a portion of the 
preexisting wellbore casing that overlaps with an end of the remaining portion 
of the e;q)andable tubular manber. 

226. The system of daim 225, furtiier comprising: 

means for redudng the size of the adjustable expansion mandrel after the portion of 
the expandable tubular member has been radially expanded and plastically 
deformed. 

227. The system of daim 226, further comprising: 

means for fluldidy sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the adjustable 
expansion mandrel. 
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228. The system of dalm 227, further comprising: 

means for pemnitting the position of the expandable tubular member to float relative 
to the position of the hydraulic actuator after fluidiciy sealing the radlaOy 
expanded and plasticany deformed end of the expandable tubular member. 

229. The system of daim 228, further comprising: 

means for injecting a hanienable fluldic sealing material into an annulus between the 
expandable tubular member and ttie borehole after permitting the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator. 

230. The system of daim 228» further comprising: 

means for increasing the size of the adjustable expansion mandrel after pennitta'ng 
the position of the expandable tubular memt)er to float relative to the position 
of the hydraulic actuator. 

231 . The system of claim 230, further comprising: 

nteans for displadng the adjustable expansion cone upwardly relative to thte 

expandable tutnjlar member to radially expand and plastically defonm the 
remaining portion of the expandable tubular memt>er. 

232. The s^'stem of claim 231 . further comprising: 

means for not permltttr)g the position of the expandable tubular nnemt>er to float 
relative to the position of the hydraulic aduator; and 

means for displadng the adjustable expansion cone upwardly relative to the 

expandable tubular member using the hydraulic actuator to radially expand 
and plastically deform the end of the remaining portion of the expandable 
tubular memt}er that overlaps with the preexisting wellbore casing after not 
permitting the position of the e)qDandable tubular member to float relative to 
the position of the hydraulic actuator. 

233. A system of radially expanding and plastically defonming an expandable tubular 
member within a borehole having a preexisting wellbore casing, comprfeing: 
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means for positioning the tubular member within the borehole in overlapping relation 

to the weUbore casing; 
means for radtelly expanding and plastically defomiing a portion of the tubular 

member to form a bell secGon; and 
means for radially expanding and plasticaBy defomiing a portion of the tubular 

member above the bell section comprising a portion of the tubular member 

that overlaps with the wellbore casing; 
wherein the Inside diameter of the bell section is greater than the inside diameter of 

the radially expanded and plastically deformed portion of the tubular member 

above the bell section. 

234. The system of daim 233, wherein radially expanding and plastically defomiing a 
portion of the tubular member to form a bell section comprises: 

means for positioning an adjustable expansion device within the expandable tubular 
member, 

msans for supporting the expandable tubular member and ttie adjustable expansion 

device within the borehole: 
means for lowering the adjustable expansion device out of the expandable tubiJar 

member, 

means for increasing the outside dimension of the adjustable expansion device; and 
means for displacing Ihs adjusiabis expansion device upwanjiy relative to the 

expandable tubular member n Umos to radially expand and plastically deform 
n portions of the expandable tubular member, wherein n is greater than or 
equal to 1. 

235. A system for radially expanding and plastically defbmn'mg an expandable tubular 
member within a borehole, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 

adjustable expansion device vM\\n the borehole: 
means for increasing the size of the adjustable expansion device; and 
means for displadng the adjustable expansion device upwardly relative to the 

expandable tubular member using frie hydraulic actuator to radially expand 
and plasticaUy deform a portion of the expandable tubular member. 
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236. The system of claim 235, further comprising: 

means for redudng the size of the adjustable expansion de\4ce after the portion of 
the expandable tubular member has been radially expanded and plastically 
deformed. 

237. The system of dalm 236, further comprising: 

means for flufdidy sealing the radially expanded and plastically defomied end of the 
expandable tubular member after reducing the size of the adjustable 
expansion device. 

238. The system of daim 237, further cxMnprising: 

means for permitting the position of the expandable tubular member to float relative 
to the position of the hydraulic aduator after fluldfdy sealing the radially 
expanded and pJastlcally deformed end of the expandable tubular member. 

239. The system of dalm 238, further comprising: 

means for Injecting a hardenable fluldic sealing material into an annulus between the 
expandable tububr member and a preexisting stmdure after pemiitUng the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

240. The system of daf m 238, further comprising: 

means for Increasing the size of the adjustable expansion device after pemiitting the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

241 ; The system of darm 240, further comprising: 

means Ibr displadng the adjustable expansion cone upwardly relative to the 

expandable tubular member to radially expand and plastically defomi another 
portion of the expandable tubular member. 

242. The system of daim 241 , further comprising: 

If the end of the olher portion of the expandable tubular member overiaps wtth 
a preexisting structure, then 
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means for not permitting the position of the expandable tubular 
member to float re^e to the positton of the hydraulic 
actuator; and 

means for displacing the adjustable expansion cone upwardly relative 
to the expandable tubular member using the hydrauDc actuator 
to radially expand and plastically deform the end of the other 
portion of the expandable tubular member that overlaps with 
the preexisting structure. 



243. A system for fomning a mono diameter wellbore casing within a borehole that 
includes a preexisting wellbore casing, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 
adjustable expansion device within the borehole; 

means for increasing the size of the adjustable expansion device; 

means for displacing the adjustable expansion device upwardly relative to the 

expandable tubular membsr using the hydraulic acti^tor to radially e?q>and 
and plastically defonn a portton of the expandable tubular member; and 

means for displacing the adjustable expansion device upwardly relative to the 
expandable ftibular member to radially expand and plastically defomi the 
remaining portion of the expandable tubular member and a portion of the 
prc^&pusling wellbore ceisfng thai overlaps witf i an end of the retnaining portion 
of the expandable tubular member. 



244. The system of claim 243, further comprising: 

means for reducing the size of the adjustable expansion device after the portion of 
Uie expandable tubular merhber has been radially expanded and plastically 
deformed. 



245. The system of daim 244, further comprising: 

means for fluldlcly sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the adjustable 
expansion de^rfca 
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246. The system of daim 245, further comprising: 

means for pdrmitting the pos'rtfon of the expandable tubular member to float relative 
to the position of the hydraulic actuator after fluldicly sealing the radially 
expanded and plasficany deform^ end of the expandable tubular member. 

247. The system of claim 246, fuiHier comprising: 

means for injecting a hardenable fluidic seaRng material into an annulus between tt>e 
expandable tubular member and the borehole after permitting the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator. 

248. The system of daim 246, further comprising: 

means for increasing the stze of the adjustable expansion device after permitting the 
posifion of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

249. The system of daim 248, further comprising: 

means for displacing the adjustable esqpansion cone upwardly relative to the 

expandable tubular member to radially expand and plastically deform the 
remaining portion of the expandable tubular member. 

250. The system of claim 249, further comprising: 

means for not penmitting the position of the expandable tubular member to float 
relative to the position of the hydraiJic actuator; and 

means for displacing flie adjustable expansion cone upwardly relative to the 

expandable tubular member using the hydraulic actuator to radtelly expand 
and plastically deform the end of the remaining portion of the exparf dable 
tubular member that overlaps with the preexisting wellbore casing after not 
permitting the position of the expandable tubular member to float rebtive to 
the position of the hydraulic actuator. 

251 . A system for radially expanding and pbsticaDy defomnrng a tubular member, 
comprising: 

means for positioning the tubular member within a preexisting structure; 
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means for radially expanding and plastically defbmiing a lower portion of the tubular 

membca- to form a beii section: and 
means for radially expanding and plastically defbiming a portion of the tubular 

member above the bell section. 

252. The system of daim 251, wherein positioning the tubular member within a preexisting 
stnjcture comprises: 

means for locking the tubular member to an expansion device. 

253. The system of daim 252. wherein positioning the tubular member within a preexisling 
stmcture comprises: 

means for unlocking the tubular member from an expansion device if the operating 
pressure within the preexisting structure exceeds a predetermined amount 

254. The system of daim 252. wherein positioning the tubular member within a pfeexisting 
structure comprises: 

means for unlod<ing the tubular member from an expansion device if the position of 
an actuator coupled to the tubular member exceeds a predetamiined amount 

255. The system of daim 251 . vi^hereln radially expanding and plastically defonning a 
lo\A*er portion of rfn Kibular member io form a bell section comprises; 

means for lowering an ejjpgnsion de^Ace out of an end of ttie tubular msmben and 
means for pulling the expansion device through the end of the tubular member. 

256. The system of daim 265, wherein lowering an expansion device out of an end of the 
tubular member comprises: 

means for lowering the expansion device out of the end of the tubular m^nber; and 
means for adjusting the size of the expansion device. 

257. The system of daim 256. wherein the expansion device is adjustable to a pturafity of 
sizes. 



258. The system of claim 256. wrtiereln the expansion device comprfees a plurality of 
adjustable expansion devices. 
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259. The system of daim 258. wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

260. The system of claim 255, wherein means for pulling the expansion device through 
the end of the tubular member oomprtses: 

means for gripping the tubular memt)er. and 

means for pulling an expansion device through an end of the tubular member. 

261 . The system of claim 260, wherein means for gripping the tubular member comprises: 
means for pemiitling axial displacement of the tubular member in a first direction; and 
means for not pennitting axial displacement of the tubular member in a second 

direction. 

262. The system of claim 260, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for pulling the expansion device through the end of the tubular member using 
an actuator. 

263. The system of daim 246, wherein means for radially expanding and plastically 
deforming a porlion of the tubular member above the ball section compn'ses: 

means for lowering an expansion devica out of an end of the tubular member, and 
means for pulling the expansion device through ihe end of the tubular member. 

264. The system of 263, wherein means for lowering an expansion device out of an 
end of the tubular member comprises: 

means for lowering the expansion device out of the end of the tubular member; and 
means for adjusting the size of the expansion device. 

265. The system of daim 264. wherein the expansion device is adjustable to a plurality of 
sizes. 

266. The system of daim 264, whensin the expansion device comprises a plurality of 
adjustable expansion devices. 
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267. The system of claim 286, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

268. The system of claim 263, wherein means for pulling the expansion device ihrough 
ttie end of the tubular member comprises: 

means for gripping the tubular member, and 

means for pulling Bsn expansion device through an end of the tubular member. 

269. The system of claim 268. wherein means for gripping the tubular member comprises: 
means for pennitting axial displacement of the tubular member in a first direction; and 
means for not permitting axial displacement of the tubular member in a second 

direction. 

270. The system of claim 268, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for pulling the expansion device through the end of the tubular member using 
an actuator* 

271. The system of daim 263. wherein means for pulling the expansion dev/Ice thn^ugh 
th?i end of ihe tubular member comprises: 

means for pulling the ejcpansion device through the end of the tubular member using 
fluid pressure. 

272. The system of daim 271 , wherein means for puffing the expansion device through 
the end of the tubular member using fluid pressure comprises: 

means for pressurizing an annulus within the tubular member above the expansion 
device. 

273. The system of daim 251 , wherein means for radially expanding and plastically 
deforming a portion of the tubular member above the bell section comprises: 

means for fluididy sealing an end of the tubular member; and 
means for pulling the expansion device through the tubular member. 
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274. The system of daim 273, wherein the e^qiansion device is adjustable. 

275. The system of daim 274, ^A^erefn the expansion device is adjustable to a plurality of 
sizes. 

276. The system of daim 273, wherein the expansion device comprises a plurality of 
adjustable expansion devrces. 

277. The system of claim 276, wherein at least one of the adjustable expansion devices Is 
adjustable to a plurality of sizes. 

278. The system of daim 273, wherein means for pulling the expansion device through 
the end of ihe tubular member comprises: 

means for ghppirtg the tubular member; and 

means for pulling an expansion devioe through an end of the tubular member. 

279. The system of claim 278, wherein mear^ for pulling the expansion device through 
the end of the tubular menriber comprises: 

means for pulling the expansion device through the end of the tubular member using 
an aduator. 

280. The system of daim 273, wherein means for pulling the expansion de\rtce through 
the end of the tubular member comprises: 

means for pulling the expan^n device through the end of the tubular member uang 
fluid pressure. 

281 . The system of daim 280. wherein means for puling the expansion device through 
the end of the tubular memt)er using fluid pressure compn'ses: 

means for pressurizing an annulus within the tubular member above the expansion 
device. 

282. The system of daim 251, wherein means for radially expanding and plastically 
deforming a portion of the tubular member above the bell section comprises: 
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means for overiapping the portion of the tubular member above the bell section with 

an end of a preexisting tubular member; and 
means for pulling an expansion device through the overlapping portions of the tubular 

member and the preexisting tubular mendd^. 

283. The system of daim 282, wherein the expansion device is adjustable. 

284. The system of daim 283, wherein the expansion device is adjustable to a plurality of 
sizes. 

285. The system of claim 282, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

286. T^e system of daim 285, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

287. The systsm of daim 282, wherein means for pulling the expansion device through 
the overiapping portions of the tubular member and the preexisting tubular member 
comprises: 

means for gripping the tubular member; and 

means for pulling the e^qpansion device through tlie ox'eriapping portions of fclie 
tubular member and the preexisting tubular msmber. 

288. The system of daim 287, wherein means for pulling the expansion device through 
the overlapping portions of the tubular member and the preodsting tubular member 
comprises: 

means for pulling the expansion device through the overlapping portions of the 
tubular member and the preexisting tubular member using an actuator. 

28g. Ttie system of daim 282, wherein n>eans for pulling the expansion device through 
the overiapping portions of the tubular member and the preexisting tubular member 
comprises: 

means for pulling the expansion device through the overlapping portions of the 
tubular member and the preexisting tubular member using fluid pressure. 
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290. The system of daim 289, wherelh means for pulling the expansion device through 
the overlapping portions of the tubular member and the preexist'ng tubular member using 
fluid pressure comprises: 

means for pressurizing an annulus within the tubular member above the expansion 
device. 

291 . The system of dalm 251 , further comprising: 

means for injecfing a hardenable fluldte sealing material into an annulus between the 
expandable tubular member and the preexisting structure. 

292. A system of injecting a hardenable fluidic sealing material into an annulus t>etween a 
tubular member and a preexisting structure, comprising: 

means for positioning the tutnjlar member into the preexisting stnjcture; 
means for sealing off an end of the tubular member; 
meane for operating a valve within the end of the tubular member, and 
means for mjeding a hardenable fluidic sealing material through the valve into the 
annulus between the tubular member and the preexlsllng structure. 

293. A system of engaging a tubular member, comprising: 

means for positioning a pluralKy of elements v^dthin ths tubular membei- and 
means for bringing Ihe elements into engagement with the tubular member. 

294. The system of daim 293. wherein the elements comprise: 
a first group of elements; and 

a second group of elements; 

wherein the first group of elements are interleaved with the second group of 
elements. 

295. The system of dalm 293. wherein means for bringing the elements Into engagement 
with the tubular member comprises: 

means for bringing the elements into axial alignment. 
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296. The system of dalm 293. wherein means for bringing tfie el^ents into engagement 
with the tubular member further comprises: 

means for pivoting the elements. 

297. The system of daim 189, wherein means for bringing the elements Into engagement 
with the tubular memb^ further cx)mprises: 

means for translating the elements. 

298. The system of dalm 293, wherein means for bringing the elements into engagement 
with the tubular member further comprises: 

means for pivoting the elements; and 
means for translating the elements. 

299. The system of dalm 293, wher^n means for bringing the elements Into engagement 
with the tubular member comprises: 

means for rotating the element^ about a common a>j!£. 

300. The system of dalm 293, wherein means for bringing the elements Into engagement 
with the tubular member comprises; 

means for pivoting the elements about corresponding axes; 

means for translating the el^-mrenis'.; and 

means for rotating the sJements about a common ads. 

301 . The system of daim 293, further comprising: 

means for preventing the elements from coming into engagement with the tubular 
member if the inside diameter of the tubular member is less than a 
predetenmined value. 

302. The system of dalm 301 , wherein means for preventing the elements from coming 
Into engagement with the tubular member if the inside diameter of the tubular member is 
less than a predetermined value comprises: 

means for sensing the inside diameter of the tubular member. 

303. A system of locking a tubular member to a support member, comprising: 
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locking a locking element in a position that engages an vnterior surface of the tubular 
member. 

304. The system of daim 303. further comprfelng: 

means for controllably unloddng ttis locking element from engagement wHh the tubular 
member when an operating pressure exceeds a predetennined amount 

305. The system of dalm 303» further comprising: 

means for controllably unlocking the locking element from engagement with the tubular 
member when a position exceeds a predetermined amount 
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